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Section 1
Construction and Demolition Waste Design
and Operations Plan

1.1 Introduction

The intent of this application is to obtain a permit for a construction and
demolition (C&D) debris disposal area on top of the closed portion of the
Henderson County, North Carolina municipal solid waste (MSW) sanitary
Jandfill. This application relates to the 1.9+ acre top portion of the existing
landfill.

The Henderson County Sanitary Landfill is located off Stoney Mountain Road in
Hendersonville, North Carolina. The unlined landfill consists of a 60-acre
footprint with generally 3:1 horizontal to vertical sideslopes. Operations began at
the landfill in 1960 and on-site disposal of MSW ceased as of December 31, 1997.
The site operated strictly as a municipal solid waste facility with an estimated
capacity of 1,200,000 tons. The site also included a recycling center and a tub
grinder to aid in the disposal of yard and wood waste. Henderson County now
operates a transfer station to handle the County’s municipal solid waste and
construction and demolition debris waste. Transfer operations began as of
January 2, 1998.

According to Henderson County estimates, approximately 11-acres of the site is
classified as Category 3 landfill. The top 1.9x acre portion covered by this
application has been closed in accordance with Rule 15A NCAC 13B .1627(c)(2)
and in general accordance with the Revised Henderson County Transition Plan
dated September, 1996.

This permit application includes the following major items:

Construction and Demolition Waste Design

Operations Plan

Closure Plan

Post Closure Plan

Groundwater Monitoring Plan

Closure Certification and CQA Report for MSW Landfill

Since this permit application is for C&D disposal over an existing, closed landfill
area, many of the existing landfill engineering features and operational plans will
be used for the C&D operation. Relevant sections from the Revised Henderson
County Landfill Transition Plan have been incorporated.

CDM Camp Dresser & McKee
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‘ Section 1
Construction and Demolition Waste Disposal Design and Operations Plan

1.2 Earthwork Calculations

Airspace

The Earthworks Module of Softdesk software was used to estimate the total
airspace between the C&D base (MSW landfill final contours) grades and the top
of the proposed C&D final cover grades. The total computed airspace is 14,000
cubic yards (CY).

1.2.1  Final Cover Soil Required

The C&D landfill will be covered with the Subtitle D regulatory cap system in
accordance with Rule .1627(c). The final cover material volume required to
construct the 2-foot thick cover system (18" barrier layer and 6" vegetative layer)
for the C&D landfill (approximate 1.9 acre total surface area) is 6,130 CY. The
revised Closure Plan for the facility is in Section 1.5.

-

1.2.2  Daily and Intermediate Cover Soil Required

It is anticipated that a 4:1 waste to cover ratio will be achieved at the C&D
landfill. Deducting for final cover volume, approximately 7,870 CY of airspace
will be available for C&D disposal and daily/intermediate cover. Ata20%
coverto waste ratio, 1,574 CY daily and intermediate cover will be required.

1.2.3  Available Net Airspace for C&D Disposal

14,000 CY (total airspace) - 6,130 CY (final cover volume) - 1,574 CY (cover
material) = 6,296 CY net airspace for disposal of C&D debris.

1.2.4  C&D Landfill Operating Life
Available airspace for C&D debris = 6,296 CY.

Converting to weight (assuming 1,200 Ib/CY density for C&D debris):
6,296 CY x 1,200 Ib/CY x 1 ton/ 2000 Ib = 3,778 tons of C&D debris.

Henderson County has estimated that the annual disposal rate of C&D waste will
be 7,000 tons per year. '

CDM assumes that this is a representative average annual disposal rate for C&D
debris. However, the actual operational life of the disposal area may be
somewhat more or less depending on actual tonnage received.

Operating life of C&D disposal unit = 6 + months

1.2.5  Net Balance of On-site Soils

The net on-site soil requirements will be the soil needed for daily, intermediate,
and final cover:

CDM Camp Dresser & McKee . 1-2
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Section 1
Construction and Demolition Waste Disposal Design and Operations Plan

1,574 CY daily and intermediate cover required
plus 6,130 CY final cover soil required

equals 7,704 CY of needed on-site soil. The existing site has more than adequate
soil resources remaining to satisfy the soil needs of the C&D landfill.

1.3  Operation Plan

Rule .1617(d) requires that the Transition Plan include an Operations Plan
prepared in accordance with Rule .1625, Operation Plan for MSWLEF Facilities,
and Rule .1626 Operational Requirements for MSWLF Facilities. The C&D waste
disposal activities will maintain the Operation Plan requirements specified in
Section 1 of the Transition Plan with modifications presented below which are
specific to the operation of a C&D disposal site. The Transition Plan Operations
Plan is in Appendix A of this application.

The operator of the Henderson County C&D disposal facility will begin filling
operations at the southwest end of the proposed 1.9 acre area. Construction and
demolition debris will be brought to the fill area via the existing landfill access
road and deposited on the working face. There the waste will be compacted by a
steel-wheeled compactor making a minimum of four passes. The existing scale
house and scales will be utilized to monitor the quantity and content of C&D
waste hauling vehicles.

1.3.1  Solid Waste Working Area and Compaction

In accordance with 15A NCAC 13B .0505 (2)(a), the County shall restrict C&D
waste within the C&D landfill to the smallest area feasible. The working face is
defined as where C&D waste is unloaded, inspected, spread, compacted, and
ultimately covered with cover material. The working face shall be wide enough
to prevent a backlog of vehicles waiting to unload and to allow adequate
working space for landfill equipment. Ata maximum, the width of the working
face shall not exceed 100 feet.

In accordance with 15A NCAC 13B .0505 (2)(b), C&D waste shall be compacted
as densely as practical into cells. After C&D waste is discharged from vehicles, it
shall be inspected for unacceptable items and subsequently spread on the
working face not steeper than four feet horizontal to one foot vertical in layers
not to exceed 2 feet in thickness. All areas of each layer shall be compacted by at
Jeast four passes of a compactor in order to achieve a minimum waste density of
approximately 1200 Ibs. per cubic yard.

1.3.2  Cover Material

In general accordance with 15A NCAC 13B .0505 (3)(a), the County shall place at
least six inches of operational soil cover over the C&D waste a minimum of once
per week or when the active area reaches one-half acre in size or more often as

CDM Camp Dresser & McKee 1-3




AREPORTS\HENDERSMNCSDASECT. 1

l

Section 1
Construction and Demolition Waste Disposal Design and Operations Plan

In accordance with 15A NCAC .0505(5)(a)(b)&(c), surface water shall be diverted
away from the operational area and surface water shall not be impounded over
or in waste. All completed areas shall be adequately sloped to allow surface
water runoff in a controlled manner.

In accordance with 15A NCAC .0505(7)(a)&(b), a separation distance of four feet
between waste and water table shall be maintained, and solid waste shall not be
disposed of in water.

1.3.5  Explosive Gas Control Plan

Henderson County instituted a new landfill gas monitoring plan in 1993. Details
of the approved plan are in Section 1, Operation Plan, of the approved Transition
Plan, which is in Appendix A of this application.

1.3.6 Maintenance of MSW Closure Cap System and Vegetation
Requirements

The closure cap on the 1.9 acre MSW area proposed for C&D disposal was
constructed of an 18-inch barrier layer and a 6-inch vegetative layer. Until the
entire 1.9 acre area is covered with C&D waste, the County will maintain the
existing cap system to insure its intended functionality. Any area that will not
receive waste within 30 days will be seeded to minimize erosion. Any eroded
areas will be repaired immediately.

In accordance with 15A NCAC .0505(6)(a)&(b), the area shall be stabilized with
native grasses within six months after final termination of disposal operations at
the site or a major part thereof or upon revocation of the permit. Temporary
vegetation will be applied as needed for stabilization.

1.3.7  Security and Safety Requirements

The existing entrance facilities, scales and haul road will be used for the C&D
facility. All existing security measures and signs will be maintained.

In accordance with 15A NCAC .0505(8)(b), an attendant shall be on duty at the
site at all times while it is open for public use to ensure compliance with the
operational requirements.

1.3.8 Waste Acceptance and Disposal requirements
Section 1, Operation Plan, of the approved Transition Plan for the Henderson
County landfill (see Appendix A) describes waste acceptance procedures and

guidelines for the MSW landfill. The County will continue to utilize the same
entrance and scale operation with personnel to monitor incoming loads to the
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Section 1
Construction and Demolition Waste Disposal Design and Operations Plan

C&D facility. The County will continue to conduct the required screenings and
MSW will not be allowed in the C&D facility.

1.4  Water Quality Monitoring Plan

The approved Water Quality Monitoring Plan, Section 4 of the Transition Plan, is
in Appendix D of this application. The placement of construction and demolition
waste on top of the existing landfill footprint will not require alteration of the
current groundwater monitoring program or require the installation of additional
monitoring wells.

1.5 Closure Plan

Upon completion of C&D disposal activities, the closure plan described in Section
2 of the Transition Plan will be followed. The Transition Plan Closure Plan is
presented in Appendix B of this application. This closure plan establishes: design
criteria for the closure cap system and the gas venting system, a closure sequence
and construction schedule, construction costs, and other important information
relating to closure.

1.5.1  Closure Cap System

The closure cap system for the C&D landfill will be identical to the cap system
specified in the Transition Plan Closure Plan (see Appendix B). The closure cap
system will consist of an erosion layer capable of sustaining vegetative growth
and low permeability barrier layer. The closure cap system will consist of the
following layers (listed from top to bottom):

® A six-inch Erosion Layer consisting of soil capable of supporting native
plant growth;

®  An 18-inch Low Permeability Barrier Layer of compacted soil material to
minimize infiltration of stormwater. This layer will have a specified
permeability of no greater than 1 x 10°cm/sec; and,

The eighteen inches of compacted material shall be installed in six (6) inch lifts,
and compacted to a predetermined density to ensure that the specified
permeability is being obtained. In-place density tests will be conducted during
each lift placement to verify compaction requirements. The closure cap system
will accommodate the differential settlement anticipated to occur during the
post-closure period. The post-settlement grades of the top surface slopes will
not be less than 5 percent (to prevent ponding) and the side slopes will not
exceed 25 percent (to limit erosion).

1.5.2  Quality Control and Assurance

A Construction Quality Assurance (CQA) report will be submitted after
construction completion of the C&D area cap system in accordance with Rule

CDM Camp Dresser & McKee - 1-6
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Construction and Demolition Waste Disposal Design and Operations Plan

1629. The CQA report will be prepared according to the requirements of Rule
.1621. The CQA report will be sealed by a professional engineer to certify that
construction was completed in accordance with the approved closure plan.

1.5.3 Landfill Closure Sequence

The development of the C&D landfill on the landfill top of the closed portion of
the MSW landfill, will be conducted so that, at any time, the current operating
phase can be closed with the appropriate drainage requirements. The steps for -
implementing the closure process are described in the Transition Plan Closure
Plan (see Appendix B).

1.6 Post Closure Plan

Henderson County will begin to implement the Post Closure Plan approved in
the Transition Plan on July 1, 1998, for the closed out portions of the MSW
disposal areas. The County will follow the same plan for the closed out C&D
disposal areas when C&D disposal operations cease. The approved Post Closure
Plan is in Appendix C of this application.

1.7 Closure Certification Report for MSW Landfill

The closure certification report for the 1.9 acre MSW disposal area is in Appendix
E.

CDM Camp Dresser & McKee
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SECTION 1 OPERATION PLAN

Section 1.1 Description of Existing Operation

The existing Henderson County Landfill is located in the

North Central part of Henderson County on Stoney Mountain
Road. ' The County has approximately 120 acres at this site
with approximately 60 acres being utilized for the landfill.
The remaining property is serving as buffer, borrow soils
area, animal shelter, and maintenance buildings. Enclosed
with this Transition Report is a set of plans which cover the
existing and planned phases of the landfill operation.
Drawing sheet No. 1 depicts the 1993 site plan of the current
landfill operation with contours as of the fall 1993.
Henderson County has made it a practice to have aerial
topography mapping conducted of the landfill each Fall for the
past several years. This has allowed the County to track the
rate of fill by comparison of contour maps from one year to
the next. Drawing sheet No. 1 depicts the existing contour
levels as of the Fall of 1993. This drawing also identifies
location of the various aspects of the landfill operation.
The current active landfill area is being operated as an
open face landfill utilizing on site soils for berm
construction. Approximately 200 to 300 tons per day of solid
waste is being disposed in the active portion of the site. The
working face size varies on a daily basis, and is

approximately 10,000 square feet (1/4 acre). The County also
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holds a permnit, obtéined in 1991, for a demolition disposal

area. This demolition area is not being heavily utilized due
to unavailable County personnel to police the demolition

disposal area sufficient to prevent unauthorized material from

being deposited in the demolition area. Currently the site is

being operated with all waste other than recyclable materials,

white goods, prohibited materials, and yard waste being

disposed of in the solid waste landfill. The site contains a
recycling center and the County is providing a very aggressive

recycliné program including the development of a materials

recovery facility. The County purchased a tub grinder which

is aiding in the disposal of yard and wood waste. The use of

the tub grinder has resulted in a significant reduction of

solid waste being disposed of in the landfill. Mulch

generated by the tub grinder is being sold by the County.

In the Spring of 1993, a site utilization study was
conducted of the ‘existing landfill operation. Several
recommended changes to the operation were made including the
use of an alternate daily cover versus on site soils and the
return to the 1982 permitted contours utilizing air space
above the recycling center and haul road. 1In 1986 a change
was made to the landfill operation locating the haul road and
recycling center within the base of the landfill operation.
This resulted in a loss of air space based on the 1982
approved contour levels. The County is currently returning to

these 1982 contours utilizing the air space above the

SECTION 1 OPERATION PLAN 2
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recycling center and haul road. Also a polyvinyl tarp type
alternate daily cover is being used to reduce space lost due
to soil daily cover.

The daily operational routine consists of
building berms with on site soils, receiving waste into the
berm area, compacting solid waste with a mechanical compactor,
and providing daily cover with tarp. Occasional soil daily
cover is used during wet periods or extended periods where
landfill is closed. The current permitted top elevation of
the landfill is at elevation 2410 and the current £ill
elevation is at approximately of 2350. There is approximately
a 10 acre area on top of the current fill and a 10 acre area
on the west slope of the f£ill which is scheduled to receive
additional solid waste. Filling of these two areas is
expected to take until late 1997 at which timé the permitted
contours with top elevation of 2410 will have been obtained
and the landfill closed and capped. The County was pursuing
the development of a new landflll site but has chosen to look
at trucking the slid waste outside of Henderson County in the
future. It is expected to have in place within the next year
a contract for handling the County's solid waste once the
landfill is closed. The set of plans attached with this report
has been prepared to serve as the opérational drawings and
additional required drawings for the Transition Plan in
accordance with T15A: 13B.1600. |

The County is in the process of developing a landfill gas
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collection and disposal system. The County contracted with
Cargan Resources to conduct a Phase I Landfill Gas Remediation
Plan. This Phase I Plan was completed and the County is
entering into Phase II which will lead to the operaﬁion of a
landfill gas collection and disposal system. Drawing No. 9
depicts the landfill gas collection and disposal system which
is currently under construction. A temporary flare station
and collection well system was installed during early 1995 to
remediate the off site gas migration situation at the top of
the landfill. This system has been in operation since May

1995 and has successfully stopped the off site migration.

Section 1.2 Operation Report

The Transition Plan has been developed with a set of
drawings to cover the existing and planned continued operation
of the Stoney Mountain Road Landfill. The drawings have been
developed to show the existing site and phase of operation as
of the Fall 1993 (Sheet No. 1). Sheet No. 2 is the expected
phase of the operation with f£ill contours by the end of 1994.
Sheet No. 3 is the expected phase of the operation with fill
contours by the end of 1995. Sheet No. 4 is the expected
phase of the operation with fill contours by the end of 1996.
Sheet No. 5 is the expected phase of the operation with the
final contours to be established by the end of 1997. Sheet
No. 6 is the closure plan which depicts those areas requiring

the required cap system under Rule .1627. Drawing No. 7 is

SECTION 1 OPERATION PLAN 4
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the Local Characterization Study required as part of the
Closure Plan showing the area around the landfill to at least
2,000 feet from the current property boundary. -Drawing No. 8
is the Water Quality Monitoring Plan showing existing and
proposed ground water monitoring wells and surface water
quality monitoring locations. Drawing No. 9 depicts the
landfill gas collection and disposal system. Drawings No. 10,
11, and 12 are details of landfill créss sections, erosion
control, and cap system.

The Henderson County landfill is operated in accordance
with Rule .1626 which defines operational requirements. The
County accepts only wastes for which it is permitted and
prohibits hazardous waste, polychlorinated biphenyls (PCB),
and liquid waste. Spoiled foods, animal carcasses, abattoir
waste, hatchery waste, and other animal waste when received is
covered immediately. A separate area has been maintained for
asbestos disposal (see sheet 1). This area is inactive since
the County has not received any asbestos waste for some time.
Wastewater treatment plant sludges are not accepted at the
landfill. The County provides an entrance gate at the scale
operation with personnel to monitor incoming loads. Waste is
placed within the base area of the current permit and provided
with daily cover of either 6 inches of soil or alternate
polyvinyl tarp. A request for approval of the alternative
polyvinyl tarp was requested of the Division by letter dated

April 26, 1993 to use an alternative polyvinyl (Fabrisol) tarp
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cover. The Division did not respond to this request and the
County advised by letter dated October 6, 1993 that they were
beginning the use of the tarp cover. This- has been in
practice for the past two years and has operated successfully.
The County is pursuing the installation of landfill gas
collection and disposal equipment necessary for compliance
with landfill gas requirements. A perimeter monitoring gas
well system is in place and shown on drawing No. 9. The site
is fenced with access control through a main gate and scale
operation.

No open burning of solid waste is allowed at the
landfill. Access and haul roads are being maintained to
minimize erosion and dust pollution. A seriés of sediment
basins are utilized on site to provide erosion control. All
drainage from the disturbed areas is routed through one or
more sediment basins and the sediment basins are periodicélly
cleaned by dredging collected sediments. Seeding of disturbed
areas is provided where necessary to control site erosion.
All sedimentation and erosion control measures have been
previously approved by the Division of Land Resources.

The County does not allow the disposal of liquids at the
landfill, and waste oil collection is provided at the
recycling center. The current landfill is not lined and does

not have a leachate collection system. Based on results of

surface water and ground water monitoring, there is little

evidence of any leachate contamination from this facility.
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The proposed landfill gas collection and disposal system‘will
generate some condensate, estimated at a few hundred gallons
per month. It is planned to dispose of the condensate by
either atomizing the liquid into the gas disposal flare or
connection to area sanitary sewer system.

The landfill operators are maintaining operational
records including scale information, inspection‘reéords, gas
monitoring results, water quality monitoring results, and
operational engineering drawings. The office at the landfill
is equipped with computerized word processing and staffing
such that day to day operations and correspondences can be

handled by landfill staff.

Section 1.3 Facility Programs

The Henderson County Stoney Mountain Road Landfill has in
place facility programs for detecting and preVenting' the
disposal of hazardous and liquid wastes. The County has three
certified Solid Waste Enforcement Officers which have received
training and certification by the Solid Waste Association of
North America. The State of North Carolina currently does not
have a certification program; however, the above certification
is recognized by the N.C. Division of Solid Waste Management.
The County currently performs random inspections of incoming
loads at a frequency of one day per month which exceeds the

requirement of inspecting at least 1% of the waste processed

-
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at the landfill. Loads are inspected by having hauler unload
in an area separate from the active working face and County
personnel visually inspect the load for hazardous and liquid
wastes. Inspection forms are completed following each load
inspection and kept on file. |

In addition to the Solid Waste Association of North
America certification program, County Solid Waste personnel
are allowed to attend various training seminars as they are
available. The use of the SWANA certification and local
seminars has been .adequate in training County staff to
recognize and manage any hazardous and liquid wastes.

In the event the landfill receives any hazardous or
liquid wastes the County has a contingency plan to properly
manage these wastes. If the generator of the hazardous or
liquid wastes can be identified, they are contacted to remove
these wastes from the landfill for proper disposal. Where
identification of generator can not be made, identified
hazardous and liquid wastes are collected, stored in weather
proof containers, and arrangeﬁénts made to ship wastes to
proper disposal facilities. |

Henderson Coﬁnty is currently using an alternative daily
cover, consisting of a polyvinyl tarp type material. By not
using the six inches of soil for daily cover the County is
saving approximately 185 cy of space per day. This 1is
extending the 1life of the current site, and use of the

alternative cover is working very well.
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Henderson County is also involved in landfill gas
management. During 1993 a Phase I Landfill Gas Remediation
Study was undertaken by contract to Cargan Resources, Inc.
This Company specializes in landfill gas management.'A series
of gas monitoring wells were insfalled at the perimeter of the
landfill and monitored for various landfill gas parameters.
With this data, a landfill gas collection and monitoring
system was designed and is currently under construction.
Disposal of the gas is by flaring, and it is planned to study
possible use of‘the gas as alternative fuels. Drawing No.‘9
depicts the landfill gas collection, flaring, and monitoring
system. Monitoring of the landfill gas perimeter wells is
continuing with weekly testing. Data collected from these gas
wells is kept on file at the facility. These wells afe be
monitored for the following:

% LEL Lower Explosive Limit
CH4 Methane

02 Oxygen

Cc02 Carbon Dioxide

Balance Gases

Barometric Pressure

All on site buildings are monitored to insure that the
methane levels do not exceed 25% of the LEL and perimeter gas
monitoring wells are check to insure no off site migration.

Currently all structures and wells are sampled weekly with

SECTION 1 OPERATION PLAN
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sampling results being kept on file at the landfill office.

Should methane levels be detected in the structures or
migrating off site then the County will immediately notify the
Division and take steps necessary to protect human healthi
Within 7 days the County will place in the operating recorded
the methane levels detected and the steps applied to insure
human health, and within 60 days of detection, implement a
methane gas remediation program.

Should the weekly monitoring not detect any areas of
concern, then frequency could be reduced to once per month.

By use of soil and tarp daily cover operations the site
is not experience any problems with disease vector control.
Liquid wastes are not allowed for disposal.in the landfill.
The Paint Filter Liquids Test (SW 846) will be use should the
County encounter liquid wastes. Currently the County is not
having any problems with liquid waste disposal. The County
utilizes a mechanical compactor on a small working face area.
The working face is kept to approximately 1/4 acre to maximize
compaction and utilization of space. All windblown material is
collected and'returned to the active fill area at the end of
each day.

Section 1.4 Sedimentation and Erosion Control

The existing site sedimentation and erosion control is

handled through a series of sedimentation basins along the

streams and drainage ways of the site. Drawing No. 1 shows

the site plan as of the Fall of 1993 with location of the

SECTION 1 OPE I0
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existing sedimentation basins. The sedimentation basins are
periodically cleaned of accumulated sediments. Disturbed
areas and landfill slopes are being seeded following active
work. This seeding and use of the sedimentation basins'are-
providing' effective erosion control for the site. An
additional sedimentation basin was approved by the Division of
Land Resources and constructed on the South side of the
landfill. Once the landfill is closed and stabilized, a
determination will be made as to which sedimentation basins
will remain in use.
Section 1.5 Remaining Site Capacity

During 1993 Henderson County had a Site Utilization Study
conducted of the Stonebeountain Road Landfill. This study
estimated that the site had the potential to remain open until
early 1998, with certain operational modifications to the
site. The current landfill Rules requires sites to be closed
by January 1, 1998 and it is felt that with good operational
controls at the site the Stoney Mountain Road Landfill can
remain open until late 1997.

During the Fall of 1993, an aerial photograph was taken
of the landfill to produce a current topographic map of the
site. The County has made it a practice to prepare aerial
topo maps each year for the past few years. From 1991 to 1992
the site change in topography of the site indicated that the
site volume of fill to be in the order of 400,000 cubic yards.

This includes solid waste and soils used for berm construction

SECTION 1 OPERATION PLAN | 11
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and daily cover. Wéste compaction was low, estimated at 585
lb/cy. With use of an alternate daily cover and increased
compaction to 900 lb/cy, it was estimated that annual fill
rate could be reduced to 250,000 to 300,000 cubic yards. )

The 1993‘aerial topography map when compared to the 1992
aerial topography map indicates that the annual fill rate for
1992 to 1993 was approximately 150,000 cubic yards. This
reduction has been achieved by increasing compaction to
approximately 1,000 lbs/cy, use of the tub grinder to handle
wood waste, and a reduction of wasteflow from 300 tons per day
to 200 tons per day. At this rate of fill, it is estimated
that the site will have a remaining site capacity of

approximately 4 to 5 years until 1998.

Section 1.6 Areas which stopped receiving waste prior to 10-9-91.
Drawing No. 6 of the enclosed set of plans depicts the areas
which stopped receiving waste prior to October 9, 1991. Since
the Stoney Mountain Road Landfill is one large mountain type
£ill with common base, the cap will be common to all areas.
It is planned to bring the fill at a 3 to 1 side slope tQ a
cap area of approximately one acre. This one acre area will

be required to meet certain closure and cap requirements.
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State of North Carolina’ !
Department of Environment,
Health and Natural Resources ta% 0
Asheville Regional Office !"
y_ N

P
y- = =\
J B. Hunt, Jr.. G
Jonathan B. Howes, Secrotary DEHNR

Nann B. Guthrie, Regional Manager : LAND QUALITY SECTION

LETTER OF APPROVAL
August 9, 1994

Mr. David Thompson
Henderson Co. Manager
100 N. King Street
Hendersonville, NC 28739

- Dear Mr. Thompson:

This office has reviewed the erosion and sedimentation control plan submitted for the project
listed below. We find the plan to be acceptable and hereby issue this Letter of Approval with
modifications and/or performance reservations. A list of the modifications required and/or
reservations is attached. This approval is conditioned upon the incorporation or addition of these
items to the plan. Please be advised that Title 15A, North Carolina Administrative Code
4B.0017(a), requires that a copy of the approved soil erosion control plan be on file at the job site.
Also, you should consider this letter to give the Notice required by NCGS §113A-61(d) of our
right of periodic inspection to ensure compliance with the approved plan.

The State’s Sedimentation Pollution Control Program is a performance-oriented program
requiring protection of the natural resources and adjoining properties. If, following commencement
of this project, it is determined that the plan is inadequate to meet the requirements of NCGS
§113A-51 to 66, this office may require revisions to the plan and implementation of the revisions
to ensure compliance with the Act.

Please note that this approval is based in part on the accuracy of the information provided in
the Financial Responsibility Form which you have provided. You are requested to file an amended
form if there is any change in the information included on the form. In addition, it would be
helpful if you notify this office of the proposed starting date for this project. Your cooperation
is appreciated. -

Sincerely,

@NL%/\ |

,Q‘« Dennis G. Owenby
Asst. Regional Engineer
DGO:
cc:\Mr. Gary Tweed
Project name: Stoney Mtn. Road Landfill
Location: Henderson County
Date received: 7/28/94
New submittal (v' ) Revision ( )

Interchange Building, 59 Woodfin Piace, Asheville, N.C. 28301 Telephone 704-251-6208 FAX 704-251-6452
An Equal Opportunity Affirmative Action Employer 50% recycled/ 10% post-consumer paper
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. William G Lapsiey & Associates, P/A. - |
++"- . Engineering, Surveying and Land Planning . - . "
o7 Post OfficéBox 546 . ~ . ¢ -
" Hendersonville, North Carolina 28793 .- * _ -
704:697-7334 + FAX 704.697.7333 - -
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Donald L Huriey, P.E

. Ref: "Henderson -County. Soli
"7, Dear Msui Koytt: . R .
In follow up to our meeting 6f April 23, 1993, I would like to -
summarize those areas. that''we’ discussed with respect  to ' the - -
Henderson: County .Solid: Waste. Programs: " ‘Our’ meeting -was ' very
‘informative and the:information''gathéred. will be helpful to- our
firm assisting .Henderson.Céunty with their:'solid waste programs..
- .+ .The two areas which:'we. discussed.wére the selection.of a new solid. .- ..
% waste landfill and the utilization:of the-existing landfill 'site on”, .. °

' ' " Stoney Mountain Rdad. R PR P '

NEW SITE SELECTION PROCESS
.. William G. Lapsley .and AsSociates, P.A., hasicompleted a site
selection 'study. for'a .new. -laindfill. 'site. ' Thé.entire: County was:
reviewed and: siting criteriad ‘applied: resulting in five of.the top . . -
.8ites being presented: to the: Henderson™ County. Commissioners in a =", - -
£inal report. 'The.County has taken this information and will soon

-be contacting property owners:on. at. least two -of ‘the top sites for
permission’ to  conduct  'further:: . on-site: ‘evaluations.' . ‘It. is
‘anticipated that we:will be feady” for the. State Task Force.to look:

at these sites in-early July, 19930 "It is.reéquested that time be
sclieduled for: a. 'visit- by'the: Task’ Force'to:Henderson County -in.

. early July. ' By -that"time  we "féel” that information will be .

- available’ on the propo: ed.-sites 'such;that’ the Task Force can make - C
_',‘-:ecommendat.ibnsj‘;fcon,ce'rn_'i:n"g-;t}i‘é._?sﬁiit"a ity of these.sites for the '] .

- new. solid waste disp sal ‘facility SO LT e .
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.
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v
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P
.
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- SITE UPILIZATION :STUDY

I left with youa copy of & recent.site utilizatién study of
the existing Stoney ' Mduntain-Road::Landfill: ; Under . the .'current - .
. - permit and -mode .of ,operation,: re’-have:'estimated  that: the -landfill- ..
.« will.be'near 'its pérmitted;¢apacity:; by éarly-1994. The site .7~

Ctea
.




_",the -useful: llfe of th'”EXlStlng' lte-tO'galn the time- necessary for
- -the!’ sxtlng, permlttlng,A onstructlon .and start up of ".a new. . .
'landflll.g e

have recommended that the
rnatlve dally :cover.; The:"
“ago to use a,; tarp typeu“'

) ;Itﬁ-s requested that the Zh

v pproval to use-an, -alternate daily ;"

-.ICOVerzastabriSOL'ot;ﬁf', ‘fff“'”fff 5 second recommendatlon-”
which " will': i I ﬁ*f” 'approval Jla proposed

'fallowlng for addxtlonal fllllof*approiamately 400 000 CY . Thlsi’
will prov;de for” approx1mately one: addltlonal .year of operatlon.
'Borlngs conducted at‘the 'site: Verlfled the ex;stence of waste at

1 % :

" the. recycllng area at’. approx;mately

'-thls alr space, the top of; the ‘§ite.’
f ol

otHer, 1tems to increase. wasté compactlon.y The County has purchased
‘a tub grlnder, and thls operatl'n 1s proceedlng very well. All of

' gas compllance notlce, we .
. -have presented two' proposals”toﬁthe County for: the.installation of"
' :gas monitoring wells"and preparatlon £-a: phase I .evaluation and,

f~report.~ The escaplng methane -gasiap pears to;be;very :active:;along
- i th : 'é thé animal; shelter to.




: o th‘»' respectf £6 .ground
w1th prby Lufteyfthe

aLitlid E?a
_W'J.,ﬁht t-h’ga‘ ¢l

. »

alternat:.ve daJ.ly ‘cover- and'
the perm:.t‘ modlflcatlon t




ELDON OWEN NIPPY PAGE

SOLID WASTE DIRECTOR INTEGRATED

697-4505 HENDERSON COUNTY SOLP ?97%57

SOLID WASTE MANAGEMENT

802 Stoney Mountain Road
October 6, 1993 ~ Hendersonville, NC 28739

Mr. Jim Coffey

N.C. Solid Waste Section
P.0O. Box 27687

Raleigh, N.C. 27611

Ref: Stoney Mountain Road Landfill
Henderson County

Dear Mr. Coffey:

Mr. Jim Patterson with your staff has requested this letter to
address the current status with the Henderson County Stoney
Mountain Road Landfill. It is our intention to continue operating
this landfill past October 9, 1993 in accordance with applicable
State, Federal, and County rules and regulations. We have
requested our consultant William G. Lapsley and Associates, P.A. to
develop a proposal for the preparation of the Transition Plan. It
is our understanding the Transition Plan is due by April 9, 1994.
At this time a specific closure date for the landfill has not been
established. Henderson County is in the process of siting a new
landfill and we do plan to close the Stoney Mountain Road Landfill
on or before the required January 1, 1998 closure date. At this
time with the current solid waste load and operating conditions we
should be able to remain in the current site until at least mid to
late 1996. As you are aware conditions in the solid waste industry
are constantly changing and the 1996 expected closure date could be
extended. We intend to try and pin point a more exact closure date
with the development of the Transition Plan.

We hope this information is sufficient as requested by Mr.
Patterson. It should be noted that your staff has not responded to
our request to utilize an alternative daily cover and return to the
1982 approved fill contours allowing filling of the air space above
our recycling center. It is our intention to proceed with this
plan of action unless directed otherwise. Should there be any
questions do not hesitate to contact our office at 704-697-4505.

Sincerely yours,

Eldon T. Owens

cc David Thompson
Gary Tweed

o




m g
X
)
c 2
QS
Qo
S O
<0




SECTION 2 CLOSURE PLAN

Section 2.1 Steps Necessary to close MSWLF

It is anticipated that the Henderson County Stoney
Mountain Road Landfill will continue to operate into 1997 and
stop receiving waste toward the end of 1997 prior to the
January 1, 1998, required closure date. All MSWLF, operating
past October 9, 1993, must meet subtitle D closure
requirements. The Henderson County Stoney Mountain Road
Landfill does not have a bottom liner thus requiring the cap
infiltration layer to have a permeability of no greater than
1 x 10°% cm/sec. Due to the time frame between now and 1997,
it is anticipated that their will be changes in technology and
requlations with respect to closure of MSWLF. This closure
plan has been developed on the best information available at
this time. Modifications to the plan are expected as
technology improves over the next few years. At this time the
following steps utilizing a Site Closure Check List are to be
considered for closure of the Henderson County Stoney Mountain

Road Landfill:
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SITE CLOSURE CHECKLIST

PRE-PLANNING
Identify final site topographic plan
Prepare site drainage plan
Specify source of cover material
Prepare vegetative cover and landscaping plan
Identify closing sequence for on site structures
- Prepare engineering procedures for on site structures
THREE MONTHS BEFORE CLOSURE
Review closure plan for completeness

Schedule closing date

Prepare final time-table for closure procedures

1

Notify N.C. Division of Solid Waste
- Notify site users of planned closing by public notice
AT CLOSURE

Erect fences or structures to control access

e

Post signs indicating sité closure and alternative sites
Collect any litter or debris for final cell
Place cover over any exposed waste
THREE MONTHS AFTER CLOSURE
Complete site drainage control features
Complete gas & groundwater collection and monitoring systems

Begin construction of required cap system

2 - a =N

Establish vegetative cover

COMPLETE CLOSURE WITHIN 180 DAYS AND RECORD NOTATION ON DEED

SECTION 2 CLOSURE PLAN 2




The above Site Closure Checklist will be used for the
Stoney Mountain Road Landfill at any time between now énd 1997
should the site be closed due to start up of the'new Henderson
County Landfill or in the event that the solid waste volumes
increase such that site reaches permitted capacity.

Section 2.2 Description of Cap System
The existing site at the Stoney Mountain Road Land£fill has
limited top soils or underlying soils with clay content to
achieve a cap permeability no greater than 1 x 107° cm/sec.
In order to minimize cap size, it is planned to continue the
fill at a 3 to 1 side slope to a cap area of one acre. This

one acre cap area is to be closed with on site clay soils

-y TS ol mh W) M TR EE e

meeting the required permeability. Due to the cost of

transporting soils from off site, it is anticipated that the

cap system will consist of on site soils. Geomembrane design

-

is not being considered at this time. Drawing No. 6 in the
enclosed set of plans depicts the closure plan for the Stoney
Mountain Road Landfill. The area, which has and will continue
to received solid waste after October 9, 1991, is indicated on
Drawing No. 6. This area is within the total landfill area
base and there will only be one cap to this landfill covering
all areas of the active £ill. It is planned to continue the
3 to 1 side slopes using 30 ft. berms and 20 ft. terraces
leading to the top’bf the £ill with a cap of approximately oner
‘acre. This one acre cap will be required to comply with the

cap designs sufficient to meet the 1 x 10° cm/sec
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permeébility. Drawing No. 12 gives the cap system design
details. The proposed cap will contain a soil layer minimum
12 inches above waste to protect the cap followed by minimum
18 inch sbil infiltration layer with minimum 6 inch top
erosion layer. It is planned to install additional gas
collection wells to tie to gas collection and flaring system
soon to be constructed. Toe drains will be installed at edge
of cap system. This toe drain will connect to site drainage
system to remove drainage from the cap system out of the
landfill area.
Section 2.3 Estimate of Largest Area requiring Cap

The active working areas of the Henderson County Stoney
Mountain Road Landfill folldwing October 9, 1993 consists of
primarily two 10 acre areas. The landfill £illing has
progressed to where there are approximately 10 acres at the
top of the site (elevation 2350) remaining to be filled.
During 1986 the County built a recycling center and new haul
road on the western slope inside the base area of the
landfill. By constructing in this area} the County eliminated
the use of air space above the recycling center and haul road
previously approved for filling. The County plans to move the
recycling center and reroute the haul road thus freeing up the
air space on the western slope. This area, approximately 10
acres if utilized, will also be required to meet cap
requirements. It is planned to utilize these two 10 acre

areas utilizing the 3 to 1 slopes bringing the f£ill to a cap

SECTION 2 CLOSURE PLAN
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of approximately one acre. This brings the total maximum area

that would require cap to approximately one acre.

Section 2.4 Estimate of Maximum Inventory of Waste

During 1993 the Henderson County Stoney Mountain Road
Landfill undertook a Phase I Landfill Gas Remediation study.
As a part of the study solid waste volumes on site were
estimated. The study estimated that 770,000 tons of solid
waste have been disposed at this site. The County has only
had scale data for the past few years. Current solid waste
loads coming to the site are approximately 200 to 300 tons per
day (at 300 tons per day this is 93,600 tons per year).
Assuming that this rate of flow to the site remains constant
until the end of 1997, it is expected that the site will
receive an additional 374,400 tons of solid waste. This will
bring the total site volume of solid waste to approximately

1,144,400 tons.

Section 2.5 Schedule for Closure

The following schedule is estimated for closure of the site:

Receipt of final waste loads December 15, 1997
Begin site cleanup : December 15, 1997
Close landfill December 31, 1997

Place final 12 inch intermittent soil cover
establishing final contours January 1-31, 1998
Begin construction of cap system &

drainage system February 1, 1998
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Complete cap system & stabilization
of landfill and borrow area June 1, 1998
Achieve completion of construction &

begin post closure activities July 1, 1998

Section 2.6 Description of Local Characterization Study

The Local Characterization Study has been completed
utilizing several sources of information on the area around
the Henderson County Stoney Mountain Road Landfill. Drawing
No. 7 depicts the Local Characterization Study information at
a scale of 1 inch = 400 feet covering an area at least 2,000 -
feet from the landfill pfoperty. This plan has been developed
utilizing the Henderson County Land Records maps (tax maps),
as a base showing individual tracts and property lines in the
area. On these base maps topographic information from the
U.S. Geological Survey data and current landfill topographic
information has been added. Information from the City of
Hendersonville Water and Sewer Department on the location of

existing water and sanitary sewer lines has been added to the

base map. There are generally power lines running along
roadways with a large power utility line running to the East
of the Landfill along the top of Stoney Mountain. The large
power line system has been shown on the base map. Residences
have been added based on the best information available at
this time. Water supply wells have also been located. 1In

addition to the landfill, the State Prison adjacent to the

SECTION 2 CLOSURE PLAN 6




landfill has a wastewater treatment facility which has been
located as a potential pollution source. This drawing has
summarized local conditions and current land activities in the
area of the Stoney Mountain Road Landfill. The area around
the landfill continues to develop with several upscale
residential subdivisions having begun development in recent
years. The Stoney Mountain Road Landfill does not appear to
have curtailed development in the area.
Section 2.7 Capacity of Site remaining from 10-9-93

During November 1993 an aerial photograph was taken of
the landfill and current topographic map of the site prepared.
This topographic map was compared to tﬁe 1992 topographic map.
The site received from the Fall of 1992 to the Fall of 1993
approximately 70,000 tons of solid waste. The comparison of
the two topographic maps indicated an annual fill raté of
approximately 150,000 cy. This amount includes the soil daily

cover and soil berms. The County has stopped using soil daily

"
‘
l

cover and in addition has lost several waste haulers who have

opted to transport solid waste to other landfills. These two

items have resulted in a significant reduction in filling
rates at the site. By utilizing the current topographic
information, solid waste volumes for scale data, compaction
estimates, and planned £illing sequence, the remaining
capacity of the site can be estimated. It is felt that the
site will be able to operate into 1997 with a remaining

capacity calculated from October 9, 1993, -of approximately
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350,000 tons of solid waste or approximately 4 years capacity.

Section 2.8 Compliance Report
| The Henderson County Stoney Mountain Road Landfill has had
an excellent operating history with respect to compliance with
the State issued permit No. 45-01. Only recently did any
compliance issues develop with this landfill. The State has
issued a compliance order for Landfill Gas Remediation at the
site. The County detected and reported to the State a
Landfill Gas migration and asked for assistance from the State
in how to address the problem. The State issued a compliance
order which has led to the County contracting with Cargan
Resources which conducted the Phase I Remediation Study and at
the writing of this report is in the design phase of a
landfill gas collection and flaring system. To our knowledge
the landfill gas situation is the only compliance order ever
issued for the site. State inspection reports of the site
have consistently listed the facility to be in compliance with
the operating permit. Copies of the past five year's State

inspection reports are included in the appendix.
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Section 2.9 Cost Estimate for Closure
In estimated cost for closure the following items must be
considered for the final cap system:
Working Bench Over Waste
Infiltration Layer
Soil Barrier
Geomembrane
Erosion Layer/Devices
Agricultural Planting
In addition to the cap system, the closure costs must
consider the following:
Grading and Drainage
Road Improvements
Additional Ground Water Monitoring Wells
Additional Landfill Gas Wells
Landfill Gas Management System
The following assumptions are made with respect to
closure of the Henderson County Stoney Mountain Road Landfill.
On site soils will have sufficient clay content to meet cap
requirements of 1 x 10°° cm/sec permeability. Therefore, a
total clay soil cap system is to be used utilizing on site
soils. The below cost estimates consider this option.
Following are cost estimates for the various aspects of

closure of the site:
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WORKING BENCE OVER WASTE

The County will be adding a soil layer on top of waste as
areas transition from one area to another. The outside slopes
will be established by the 30 ft. berms and additional soils
on working bench on side slopes prior to cap construction will
not be required. Therefore, the cost of the working bench at
time of closure will be limited to the tép of the site
estimated at approximately one acre. On this area at least 12
inches of soils should be placed to protect infiltration

layer. The cost of the 12 inch layer is as follows:

(1 Acre x 43,560 sf/acre x 1 ft)/ 27sf/cy = 1,613 cy
1,613 cy x $3.00/cy = $4,839

Working Bench Costs at Closure $4,839

INFILTRATION LAYER

Infiltration Léyer using off site soils - Area to cap is one
acres. Cost to move on site soils at $ 3.00/cy. Depth of
infiltration layer is 1.5 feet.

(1 acre x 43,560 sf/acre x 1.5 ft)/27sf/cy = 2,420 cy

2,420 cy x $ 3.00/ cy = $ 7,260

EROSTION LAYER

Top Soil at $10.00/cy

(1 acres x 43,560 sf/cy x 0.5 ft)/27sf/cy = 806 cy
806 cy x $10.00/cy = $8,060
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AGRICULTURAL PLANTING

Seeding at $1,500/acre x 1 acres =

EROSTON AND DRAINAGE

Erosion/Drainage at $1,000/acre x 1 acres = $

GAS COLLECTION SYSTEM IMPROVEMENTS

Additional wells and gas lines $100,000

GROUND WATER MONITORING WELLS

Three new wells previously installed

~ ROAD IMPROVEMENTS $ 30,000

TOTAL ESTIMATE CLOSURE COSTS $152,659
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Appendix C

- Post Closure Plan




SECTION 3 POST CLOSURE PLAN

‘Section 3.1 Description of Monitoring and Maintenance Activities

The monitoring and maintenance activities during post

closure for the Stoney Mountain Road Landfill will last for

many years even possibly beyond the 30 year required post

closure monitoring period. These activities will include but

not be limited to ground water and surface water monitoring,

landfill gas monitoring, erosion control system maintenance,
roadway maintenance, and land cover maintenance.

Ground water monitoring must be conducted at least semi-
annually and it is planned to continue weekly monitoring of
landfill gas perimeter monitoring wells. Erosion control
sedimentation basins will need periodic inspection and
cleaning when basins are one half full. These basins will
need to be maintained throughout post closure period.

The cap system will be monitored for settling, and any
subsidence corrected as needed to achieve proper drainage.
The cap will be inspected visually monthly to determine if
maintenance is required. Vegetation cover of the site will be
maintained by fertilization and mowing with area reseeding
being conducted as necessary to prevent erosion of the side

slopes and cap.

Section 3.2 Facility Contact throughout Post Closure Period
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The following facility contacts will be available
throughout post closure period:

Henderson County Manager (Currently Mr. David Thompson)

100 North King Street

Hendersonville, N.C. 28739

704-697-4809

Solid Waste Director (Currently Mr. Eldon Owen)

Stoney Mountain Road Landfill

c/o Henderson County

100 North King Street

Hendersonville, N.C. 28739

704-697-4505

Consultant Engineer (Currently Mr. Gary T. Tweed, P.E.)

William G. Lapsley and Associates, P.A.

P.O. Box 546 '

1635 Asheville Highway

Hendersonville, N.C. 28793
704-697-7334

Section 3.3 Description of Planned Post Closure Property Uses

The planned post closure uses of the Henderson County
Stoney Mountain Road Landfill will include several activities.
With the construction of a new Subtitle D lined landfill, it
is very likely that a transfer station will be used. It is
being considered to use the current landfill site for the
transfer station. This will allow much of the current
transportation of solid waste within the County to remain the
same. In the same regard, it is anticipated that the site
recycling center will remain open and operated similarly to
current mode of operation. Currently the site contains the
County Animal Shelter, and it is anticipated that these

activities will continue. The landfill gas management system
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will continue to operate during the post closure period. It
is planned to develop markets for the gas which may result in
future facilities being constructed to utilize the gas. This
could include possibly electric generation equipment. The
County is also bonsidering developing some park type
activities on the site including hiking trails. The landfill
property is a mountain side and offers exceptional views from
the top of the site. With all of these activities in mind, it
is anticipated that a County office for onsite personnel will
be maintained at the site.
Section 3.4 Cost Estimate for Post Closure Care

In estimating the cost for post closure care, the
following items have been considered:

Salaries, wages and fringes

Upgrade to Landfill Gas System

Landfill Gas Maintenance

Fertilizer

Mowing

Professional Service

Sediment and Erosion Control

Road Maintenance

Uniforms

Training

Drainage Maintenance

Fill Settlement Areas
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Public Liability Insurance

Ground/Surface Water Monitoring

The following assumptions have been made with respect to each
of these activities.
SALARIES, WAGES, FRINGE

One employee is assumed for full-time employment on post
closure maintenance of the sanitary landfill. This employee
is responsible for supervision of third party contractors in
accomplishing post closure care, as well as maintenance and
operation of monitoring systems.

UPGRADE OF LANDFILL GAS SYSTEM and OPERATING COSTS

At the time of closure it is anticipated that the County
will be well into an active landfill gas collection and
disposal program. The County is beginning this system under
contract with estimated annual costs of $150,000. It is
expected that the County may continue to contract this service
for a few years then purchase the system and provide operation
by County personnel. It is also assumed that expenditures
will occasionally be made throughout the 30 year closure
period for upgrade of the system. It is anticipated that
‘annual operating costs will increase for a few years until gas
generation starts to decrease. At this time annual operating
costs should drop until the system is shut down at end of 30

year post closure period.
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FERTILIZER

Hydrospreading of fertilizer is assumed for the entire 70
acres once per year in order to maintain vegetationm.
MOWING

Mowing is assumed for the entire 70 acres to occur three
times per year using bushhog type equipment.
PROFESSIONAL SERVICES

Engineering, consulting and legal services are assumed at
$6,000 per year.
SEDIMENTATION CONTROL

Clean out of sediment basins and drainage ditches is
assumed to occur twice per year.
ROAD MAINTENANCE

Grading and filling of rough areas of the perimeter and
internal road system is assumed to occur twicerper‘yéar.
UNIFORMS

Uniform replacement and cleaning allowance for one
‘employee at $400 per year.
TRAINING

A training budget for one employee assumed at $500 per
year.
STORM DRAINAGE MAINTENANCE

Replacement and maintenance of storm water drainage
systems assumed at $1,500 per year.
FILI, SETTLEMENT AREAS

It is assumed that final cover area will require eight
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inches of f£ill material to prevent ponding of rainfall on the
final cover. Estimated cost to fill and reseed area,
$5,000/yr.
LIABILITY INSURANCE ’

Public liability insurance is assumed with an annual
premium of $2,000.
GROUND/SURFACE WATER MONITORING

A total of six ground water and surface water monitoring
points are to be sampled semi-annually. It is estimated that
the subtitle D monitoring requirements will run approximately
$30,000 per year.

The next few pages are spread sheets which outlay
estimated costs for closure and post closure éare for the 30
year post closure period. These costs are the basis for the

financial assurance plan covered in Section 6.
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ENGINEER'S CERTIFICATION OF COMPLETION OF POST CLOSURE CARE )

I, + P.E., as duly registered Professional

Engineer in the State of North Carolina, have reviewed the

post closure care for the Henderson County Stoney Mountain

Road Sanitary Landfill, and hereby state that, to the best of

my abilities, certify that the post closure care for the

Henderson County Stoney Mountain Road Landfill Permit Number

45-01 has been completed.

Signature Registration No. 8464

Date




.STONEY MOUNTAIN ROAD IANDFILL

HENDERSON COUNTY
CLOSURE/ POST CLOSURE COSTIN T0ACRES TOTAL AREA

1 ACRE FINAL COVER

TOTAL # OF YEARS { BI2G 'TO END OF TF)
ANNUAL COST OF CAPITAL

ANNUAL INFLATION RATE
TRUSTFUND ANNUAL ROR

LETTER OF CREDIT ANNUAL FEE

YEAR
I. CAPITAL ~ CLOSUREE COS'IN
A. CAP SYSTEM
B. GRADING, SEEDING, AND DRAINAGE
C. ROAD IMPROVEMENTS
D. GROUND WATER MONITORING WELLS
E. GAS MONTROTING WELLS
F. LANDFILL GAS MANAGEMENT SYSTEM

TOTAL

H. POST CLOSURE COSTS
A SALARIES. WAGES, FRINGRS
B. UPGRADE LANDIFLL GAS SYS1FM
. LANDFILL GAS S YSTIEM OFERATION
D. FERTILIZER
£. MOWING
F. PROFESSIONAL SERVICFS
6. SEDIMENTATION CONTROL.
1. ROAD MAINTENANCE
1. UNIFORMS
1. TRAINING
K. STORM DRAINAGE
L. FILLSEITLEMENT ARFEAS
M. PUBLICLIABILITY INSURANCE
N. GROUNDASURFACE WATHR MONTTORING
TOTAL
1L, NPV SURETY RFQD. TO 1END OF 1CC . 2057928
IV. SURFETY OPT1ONS
A. TRUSTFUND ANNUAL ROR
TRUST FUND BALANCI
COUNTY CASH FLOW, TRUSTFUND
COUNTY CASIT FLOW. TR FND & POCC 26,90
NPV COUNTY CF. 1O & BCCE L1195
B. LEFITR OF CREDIT ANNUAL FI1
LEEITER OF CREDIT CASH FLOW 22029
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SECTION 4 WATER QUALITY MONITORING PLAN
Section 4.1 | Ground Water Monitoring System
The Henderson County Stoney Mountain Road Landfill has an
existing water quality monitoring program (presently under
contract to Pace Labs, Inc.) consisting of four ground watef
monitoring wells (one upgradient well and three down gradient
wells) and three surface water monitoring locations. A cOpYy
of the Pace Labs, Inc. water quality monitoring program is
included in the appendix to this report. The existing ground
water monitoring wells are located on drawing No. 1 and 8 of
the enclosed drawings. There are three old existing wells
that are deep approximately 70 feet. A review of the existing
ground water monitoring program by Mr. Bobby Lutfey with the
Divigion of Solid Waste recommended that additional ground
water monitoring wells be located closer to the waste boundary
and at a shallower depth such that sampling of the upper most

aquifer be achieved. It was proposed to install three.

'
IVA

downgradient ground water monitoring wells in the order of 20
to 30 feet deep into the upper most aquifer. These well have
been installed and the location of the new ground water
monitoring wells are shown on drawing No. 8. The County is
now conducting the semi-annual monitoring on these new ground
water monitoring wells. The existing wells will be kept but

not foutinely monitored. In the event that contamination is

detected in the new wells, then the existing wells could be

reactivated in the sampling program. There are also three

SECTION 4 WATER QUALITY MONITORING PLAN
RECVISED 11-28-95
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surface water quality monitoring locations near the existing
ground water monitoring wells. These are shown on drawings
No. 1 and No. 8 and will be discussed further below.
Existing water quality sampling results of the deep
ground water monitoring wells and surface water qualitf
stations (see the appendix for past five years sampling data)
have shown no significant contamination. Sampling results for
the past five years 'are shown in the appendix of this report.
Only iron and manganese concentrations appear to be elevated
and are present in old upgradient ground water monitoring well
sampling results. Review of the data indicates that the
elevated iron and manganese levels are due to natural soil
conditions in the area and not as a result of solid waste.
The new ground water monitoring wells have been
constructed in accordance with N.C. Well Construction
Standards (15A NCAC 2C). The ground water monitoring wells
are to be sampled semi-annually in accordance with
T15A:13b.1632. Sampling collection, preservation and
shipment, chain of custody control, quality assurance, and
quality control procedures are to be followed. Ground water
elevations are to be measured in each well at each sampling
event prior to purging the well. Each well has been located
by a N.C. Registered Land Surveyor. The existing wells on
drawings No. 1 and 8 have been located by registered
surveyors. The initial base line sampling of the new wells

has detected some contamination, and the County has been

SECTION 4 WATER QUALITY MONITORING PLAN
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ASSESSMENT MONITORING PROGRAM

Where a statistically significant increase over
background has been detected for one or more of the Appendix
I constituents or whenever a violation of the N.C. Ground
Water Qu;lity Standards (15A NCAC 2L, .0202) has occurred, thé
County will initiate assessment monitoring. The County will
sample all ground water monitoring wells within 90 days of
initiation of assessment monitoring and annually thereafter
for all constituents identified in Appendix II of 40 CFR Part
258 “Appendix II List of Hazardous Inorganic and Organic
Constituents." A minimum of one sample from each downgradient
well will be collected and analyzéd during each sampling
event. For any Appendix II constituents detected a minimum of
four independent samples from each well (background and
downgradient) will be collected and analyzed to establish
background for_the new constituents. Within 14 days after
obtaining results of the sampling, the County will submit a
report to the Division and place a notice in the operating
record identifying the Appendix II constituents that have been
detected. Within 90 days and semiannually thereafter, the
County will sample all ground water monitoring wells for all
Appendix I constituents and those Appendix II constituents
that have been detected. A report of each sampling will be
submitted to the Division and placed in the operating record.
At least one sample from each well (background and

downgradient) shall be collected and analyzed during each of

SECTION 4 WATER QUALITY MONITORING PLAN ‘ 4
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GROUND WATER MONITORING AND CORRECTIVE ACTION PROGRAM

Ground Water Monitoring Program
- Install Monitoring System

- Establish Sampling and Analysis Program

Detection Monitoring .
~ Begin Semi Annual Monitoring for Appendix I Constituents

Is Assessment Monitoring
There a Statistically - Sample for Appendix II Const.
~-> Significant Increase YES > - Set Ground Water Standards
in Appendix I - Sample for Appendix I & II
Constituents? - Repeat Annual Sampling App.II
- Characterize Nature and Extent
NO of Release
--Continue/Return to Detection
Monitoring
YES
Are All Appendix II Is
Constituents below <--NO-- There a Statistically
background? Significant Increase in
Appendix II Constituents
Over Ground Water
Protection Standard
NO
YES

Continue Assessment Monitoring

CORRECTIVE ACTION PROGRAM
- Assess Corrective Measures
- Evaluate Corrective Measures and Select Remedy
- Implement Remedy

SECTION 4 WATER QUALITY MONITORING PLAN 8
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Section 4.2 Surface Water Monitoring System

The County has in place monitoring of surface waters on
the landfill property at four locations near the four existing
ground water monitoring wells. Sampling results have not
indicated any significant levels of contamination. Iron an&
manganese have been detected at all locations and, as with
ground water monitoring' results, have been attributed to
natural background conditions. With the degree of sampling
required for the ground Qater‘ monitoring program, it is
planned to reduce the stream sampling locations to one
upgradient and one down gradient site. Sampling of the
surface water streams will be conducted at the same semi-
annual frequency as the ground water wells. Upon detection
of any significant levels of contamination in the ground water
wells that requires assessment monitoring of Appendix II
constituents, then it is planned to sample the two surface
water streams as well for Appendix II. Should there be no
contamination detected, then the surface water streams will
return to semi-annual detection monitoring. The two planned
surface water stream samplihg locations are shown on drawing

No. 8.

REVISED 11-24-96
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I, David A. Hunter, as a Licensed Geologist in the State of North
Carolina, having been authorized to review the Water Quality Monitoring

Plan for the Henderson County Stoney Mountain Road Sanita Landfill,

hereby certify, to the best of my ability, that the Water Quality
Monitoring Plan, if implemented by Henderson County, should be effective
in providing early detection of potential releases of regulated
substances in the uppermost aquifer. The Licensed Geologist
certification is part of the correspondence dated September 30, 1536

between F&R and Lapsley & Associates.

Signature . Registration No. // 7/
Date 2/70//6‘ &

(LTI



Section 4.3 Water Quality Monitoring Plan Certification

GEOLOGIST'S CERTIFICATION

I, , as duly registered Professional

Geologist in the State of North Carolina, having been
authorized to prepare the Water Quality Monitoring Plan for
the Henderson County Stoney Mountain Road Sanitary Landfill;
hereby state that, to the best of my abilities, certify that
the Water Quality Monitoring Plan if implemented by Henderson
County should be effective in providing early detection of any
release of hazardous constituents to the uppermost aquifer.

Signature ' Registration No.

Date

SECTION 4 WATER QUALITY MONITORING PLAN
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Section 4.3 Water Quality Monitoring Plan Certification

ENGINEER'S CERTIFICATION

I, Gary T. Tweed, P.E., as duly registered Professional
Engineer in the State of North Carolina, having been
authorized to prepare the Water Quality Monitoring Plan for
the Henderson County Stoney Mountain Road Sanitary Landfill,
hereby state that, to the best of my abilities, certify that
the Water Quality Monitoring Plan if implemented by Henderson
County should be effective in providing early detection of any
release of hazardoups constjitue to the uppermost aquifer.
Signature . Registration No. 8464

Date

"
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= ~:.~'Consu1t1ng Engmeers and Land Planners

‘e 1635 Ashevxlle nghway
LT Post Ofﬁce Box 546 .
-Hendersonvﬂle, North ‘Carolina 28793
o 704-697-7334 o PAX ‘704—697 7333

November 6 1995l ' : f;f_ﬁfl B f.wmmmctmmwvu.

- Gary Tweed, PE..
.John B. Jeter, PE. "

Q'Mr. Bobby Lutfy - :fiall;:.f'f'* - mmethaL;
_ Hydrogeologlst T T T e
- Solid:Waste' Sectlon

.N-.C. DlVlSlon of Sol

" P.0. Box:27687" '
_Ralelgh, N C.; 27611 7687

'.'u.Ref. Hydrogeologlc Revre;

- Transition: Plan- -7k
Hénderson County Stone
Permlt # 45 01

Dear Mr. Lutfy 'ﬂ_jtju

Reference is, made to your September 26, 1995 ' letter of the

'Hydrogeologlc ‘Review of ;the- Local -Area.Study and Water Quality

Monitoring Plan ‘of -the; Tran31tlon Plan for ‘the Henderson County -

-Landfill. (Permrt W 45- 01) ”The follow;ng response lS offered ln'r:f~'
ithe order. of your rev;ew comments'%»:;},i__ : .

'Local Area Studv

You stated that there was notﬁtext in: the Transition Plan -
concerning. the Lotal- Area Studyuﬁ .THe" Transition Plan did contain

" - text on this matter "and is.;located:‘in..Séction 2.6 page 22 of the -

report. : The text: detalls how the Local Characterlzatlon Study was

Adeveloped

(1) - Sheet 7 was developed us1ng*topo 1nformatlon from the U.Ss. G.s.
map for the area: -and -our,.on: ‘site topo-, lnformatlon. ‘The map was .

. generated showxng only~the 100~ Ftik contour lines. "We have revised-

the map adding the 50 ft:: contour llnes.” Due to the scale of the
drawing adding" additional’ topo- would ‘ténd -to: CGlutter the drawing. -

The facility plans for the s;te are on a larger scale and 2 ft.

contours.

(ii) There are no surface water lntakes ln the study area and the
majority of the aréa is:served by the City of Hendersonville water
system. There are.a “few prlvate residential wells in the-area but .
none with in the-landfill. property- boundary ' Notes to these items . - .
have been added to Sheet 7.; ‘The‘majority of. the-private wells are
located.. upgradlent .0f the;’ site . -near- the top of Stoney Mountaln
where Clty water lS not avallable SR - : o

(iii) Henderson County ; :se ved'by Publlc Serv1ce Gas and




' Mr. 'Bobby LUtfy::i.
... 'November 6,.:1995 ~7 U o 7L
" Page ‘Two ' s R

action that was-needed.

Southern.Bell'teiephoneféndggéﬁeraliy have gas and telephone lines
following the major highway routes: -Underground gas and telephone
lines would likely..follow:NC191,..SR:i1381, and SR 1383 which fall

. -within'the ‘Study Area.’ .Notes:to this -effect -have been-added.to the
CopYan. st RELL A - e

(v) ' The only_dthef'édﬁféééidffééntéﬁiﬁatibn.known at this time

 are the State D.0:.T..and D.0.C. facilities adjacent to the landfillk

to the North. Thé D.0.C. has eliminated,its wastewater treatment

. plant with a 1lift statioid ;and iforce"main. The plan has been -~

revised to show these facilities.: The County animal shelter

.located adjacent ‘tO‘ﬁﬁhe'}SOLid?>Wast¢“»boundary has septic

drainfields. -

Since ‘submittal of the Transition Plan'the site ground water.

‘monitoring.wells have’'beéen’ survey and bench marks established. .The.

plan has been revised.to-reflect 'this'information.

Water Quality Monitoring Blan - .

Henderson County has been working with'Pace Labs, Inc. in the
sampling program for the Landfill. Since the Transition Plan was
submitted new ground water -wells. have been installed and the four
baseline samples taken. - The 'plan-sheet:No: 8 of 12 was revised to

.show the new wells, "old-:wells, . and -surface water sampling

locations.. -Sampling ofthe~surface. water 'locations has been the

. same as ground water well§. - We. ar working with Pace Labs, Inc. on

the development- of the.water:.quality monitoring plan and will
submit the plan ‘upon’receipt-.from . Pace Labs, -Inc.
Sampling and AnéliéiéiPianffiﬁ“ff' N

Pace Labs, ‘Ifc: in:addition to :the Water Quality Monitoring

sampling.and analysis'plan.i; i

- plan _Willﬁibe}’prdvidiﬁgﬁﬁthéﬁ'rgspénéé;:téﬁLYbur comments on the.

Froeling and Robertson‘were contracted  to install the new
monitoring wells and. to. provide’ the well.completion records and
well information needed’ for the.baseline -report. A copy of this
information has' just beén ‘completed and is! enclosed.

The third and fourth.sampling:events were performed in March
and April 1995 and copies:of. thése results have previously been
forwarded to your .office. ..The County did not conduct any Appendix
II sampling. The County had advised your office by letter dated
January 12,. 1995 .of.the initial;sampling results which found. some
contamination,  and.requested your. office advise of. any additional
.*Since therei'was .not response from your .
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. Mr. Bobby Lutfy
- ‘November. 6, l995;rg»
‘Page Three-

office the County dld not schedule the Appendlx II sampllng. It is
not time for the site: to 'be _.scheduled for the next semi-annual

sampling-eventand: the site, ground water monltorlng wells Wlll be -
'sampled for the Appendlx IInconstltuents.yf%m.-

Enclosed are . coples _of. the »rev1sed plans and baseline
information in accordance with’ reference to. your review. We are in
the process’ of addressing several! items on.the Transition Plan as
result of review by Mr.- Greg Eades w1th your Division. Since it
has been nearly two ‘years since the original Transition Plan was
developed there are .many, areas- of .the" plan ‘'which are outdated. A
revised Transition:Plan-is being’ developed which will incorporated

;the rev;sed Water Quallt' Monltorlng'Plan and these ltems address

Should you have"any'questlon

-fjplease contact our offlce s




State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Solid Waste Management

James B. Hunt, Jr., Governor
Jonathan B. Howes, Secretary
William L. Meyer, Director

September 26, 1995

Mr. Gary Tweed

William G. Lapsley & Associates
1635 Asheville Highway
Hendersonville, N.C. 28739

RE: Hydrogeologic Review Of The Local Area Study And Water Quality
Monitoring Plan Of The Transition Plan For The Henderson
County Landfill (Permit # 45-01)

Dear Mr. Tweed,

The Solid Waste Section Hydrogeologic Unit has reviewed the Local

‘Area Study and Water Quality Monitoring Plan portions of the

Transition Plan for the Henderson County Landfill. There are some
items that need additional clarification. Please address the
following questions and comments:

LOCAL AREA STUDY

There was no text in the report that addressed the Local Area Study
requirements. The Local Characterization Study Drawing (Sheet 7)
did not clearly provide all the information required by Rule
.1629(b) (2) (A) (i) through (v).

(i): Sheet 7 shows little topographic information for the
area around the landfill. It does not appear to show current
topographic information for the permitted facility.

(ii) : Additional information is needed on ground and surface
water intakes in the vicinity of the landfill. A number of
the residences on Sheet 7 do not appear to be located near a
water line, yet they are not shown to be using private wells.
If these residences are assumed to be using wells, this should
be indicated on the margin of the drawing. Are there any
surface water intakes in the study area?

(iii) Are there any underground utility lines other than the
water lines and sewer lines shown of Sheet 77

P.O. Box 27687, Raleigh. North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715-3605
An Equal Opportunity Affirative Action Employer 850% recycled/ 10% post-consumer paper




Mr. Gary Tweed
Henderson Transition Plan
Page 2

(v) Are there any known or potential sources of  contamination
in the study area?

The on-site survey control benchmarks should also be shown on
a facility map.

WATER QUALITY MONITORING PLAN

The text and drawings of the Water Quality Monitoring Plan
need to reflect the revised upgraded monitoring system that
was actually installed at the landfill.

Clarification is needed on the location of the four surface
water sampling locations that have been sampled in the past.

Surface water sampling is required to be done at the same time
(semi-annually) and for the same parameters as the ground-
water samples.

Rule .1623(b) (3) (C) requires certification of the water
quality monitoring system by a Licensed Geologist rather than
a Professional Engineer.

SAMPLING AND ANALYSIS PLAN

Some of the proposed analytical methods and PQLs are
inconsistent with the guidelines established by the Solid
Waste Sectimn as outlined in the memos to MSWLF Owners and
Operators dated June 24, 1994 and January 15, 199S. '

Regular ICP method 6010 is not approved for low-level analysis
for the following metals: Antimony, Beryllium, Chromium,
Cobalt, Silver, Thallium, and Vanadium.

The proposed PQLs are too high for Barium, Beryllium, Cadmium,
and Nickel.

Overall the Sampling and Analysis Plan appeared very good. Should
there be any discrepancies between the plan and the Solid Waste
Management Rules and policies, then the rules and policies are to
take precedence.




Mr. Gary Tweed
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Page 3

INITIAL SAMPLING RESULTS

- No Well Completion Records or boring logs have been submitted:
for the new monitoring wells.

No information on the in-situ hydraulic conductivity,
porosity, and effective porosity has been provided for each of
the monitoring wells in the approved monitoring system.

No information on the rate and direction of ground-water flow
has been provided for each monitoring well sampled.

The laboratory data sheets do not indicate the analytical
methods used for the analyses.

The Solid Waste Section has received water quality sampling data
for sampling episodes for December 5, 1994 and January 31, 1995.
We have not received data for the third and fourth sampling events
that make up the baseline sampling event. This data was required
to be reported to the Solid Waste Section on or before April 9,
1995. Henderson County needs to submit this data immediately.

Although the complete baseline sampling report has not been
received, the data from the first two sampling events indicates
that the N.C. Groundwater Standards have been exceeded for several
parameters. Therefore Henderson County should have sampled the
monitoring wells for the Appendix II constituent list on or before
July 9, 1995.

If you or Henderson County have any questions regarding this
letter, please contact me at (919) 733-0692, extension 258. Please
provide a response to this letter as soon as possible, so the Solid
Waste Section can complete its technical review of the Henderson

County Transition Plan.
Sincerely, g g: 54‘%.

Bobby Lutfy, Hydrogeologist
Solid Waste Section
cc: Ed Mussler, Solid Waste Section
Jim Patterson, SWS - Asheville
David Thompson, Henderson County
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 * FAX 704-697-7333

: _/
. William G. Lapsley, PE..

January 10, 1996 G;;;mﬂg;?

John B. Jeter, PE.

Mr. Bobby Lutfy Philip Ward, LS.A-

Hydrogeologist

Solid Waste Section ,

N.C. Division of Solid Waste Management
P.O. Box 27687

Raleigh, N.C. 27611-7687

Ref: Sampling and Analysis Plan
Hydrogeologic Review
Transition Plan
Henderson County Stoney Mountain Road Landfill
Permit # 45-01

Dear Mr. Lutfy:

In follow up to our earlier response date November 6, 1995 to
your September 26, 1995 letter of the Hydrogeologic Review of the
Local Area Study and Water Quality Monitoring Plan of the
Transition Plan for the Henderson County Landfill (Permit # 45-01),
enclosed is a revised Sampling and Analysis Plan prepared by Pace
Labs. This information is being submitted as requested in your
September 26, 1995 review.

Should you have any questions or need additional information,
please contact our office.

Sincerel}y yo

Gary T. Tweed, P.E.

[ 2/
" Printed of Recycled Paper



Solid Waste Landfill Monitoring
Sampling and Analysis Plan
(Raevised: 12/95)

Test Methodologies

Pace Analytical Services, Inc. will utilize only EPA and State
approved methodologies in the analysis of groundwater samples
for compliance purposes for solid waste landfills. We will
make every reasonable effort to obtain the lowest detection
limits based on the method required and the nature of the
sample matrix. Analytical problem arising from sample matrix
interferences that can not be overcome will Dbe fully

et

documented in the analytical report.

A. Appendix I Testing

Where possible, PACE will perform all landfill
monitoring for Appendix I organic constituents by method
8260 as published in the EPA manual Test Methods for
Evaluating Solid Waste, Sw846 third edition. When the
need for increased sensitivity 1is required, 25 nmls
spargers may be employed in method 8260 or alternate
approved methods providing greater sensitivity may be
used.

Methodology & PQLs

Inorganic Constituent List:

Analyte Test Method
Antimony SW846, 7740
Arsenic sw846, 7060
‘Barium SW846, 6010
Beryllium SW846, 7091
Cadmium SWs48, 7121
Chromium SW346, 7201
Cobalt sWwe46, 7191
Copper SW846, 5010
Lead SW846, 5010
Nickel SW846, 7421
Selenium SW846, 7761
Silver Sw846, 7041
Thallium SW846, 7841
Vanadium SWa46, 7311
Zinc SW346, 6010

. 21 (Rev. 12/95)




Organic Consituent List:

Analyte

Acetone
Acrylonitrile
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorcethane
Chloroform
Chlorodibromomethane
CBCP

EDB
o-Dichlorckenzene
p-Dichlorokenzene
t-1,4-Dichloro-2-butene
1, 1-Dichlorocethane
1,2-Dichloroethane
1,1-Dichlorocethene
¢c-1,2-Dichloroethene
t-1,2-Dichloroethene
1,2-Dichloropropane
c—~1,3-Dichloropropene
t-1,3-Dichloropropene
Ethylbenzene
2—-Hexanone
Bromomethane
Chloromethane
Dibromomethane
Methylene Chloride

MEK
Indcmethane

=

MIBK
Styrene

1,1,1,2—Tetrachloroethane
1,1,2,2-Tetrachloroethane

Tetrachlorcethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene

CFC-11
1,2,3-Trichloropropane
Vinyl Acetate

Vinyl Chloride

Xylene (Total)

Test Method

SwW84e,
SW846,
SW846,
SW846,
SW84e,
SW846,
SW84e6,
SW846,
SwWede,
SW84eé,
SwW846,
Swa4e,
SW84s6,
SwW84e6,
SW846,
SW84do,
SW84e,
Sws4e,
SW846,
SW84e6,
SwW84e,
SwW84e,
SW846,
SW84s,
Swe4e,

Sws4e,

SW846,
SW84e6,
SW846,
SW84e,
SW846,

SW846,
Swa4eg,
SW846,
SWg4e,
SW84se6,
SW846,
SW845,
SW845o,
SWw84e,
SW84eé,
SW8de,
SW846,
SWwddo,
SW846,

—~

31"4"346,

SW84e,
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8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
826C
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
8260
82690
8260
8280
8280
8260
8260
8260
8260
8260
8280
8260
82¢0
8260

Expected
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 ¢ FAX 704-697-7333
: S
June 3, 1996 William G. Lapsley, PE.
Gary Tweed, PE.
. Jeter, PE.
Mr. Walter L. Miller 3$¥%£$Lsh

Pace, Inc.
54 Ravenscroft Drive
Asheville, North Carolina 28801

Ref: Sampling and Analysis Plan
Henderson County Stoney Mountain Road Landfill
Permit #45-01

Dear Mr. Miller:

Enclosed is a copy of a May 24, 1996 letter from Mr. Bobby
Lutfey, DEHNR Solid Waste Section, requesting revisions to the
Sampling and Analysis Plan prepared by Pace, Inc. for the Henderson
County Stoney Mountain Road Landfill. A copy of your plan is
enclosed for reference. It is requested that you review this
information and make revisions as appropriate. You may wish to
discuss the requested revisions with Mr. Lutfey.

Upon completion of the revisions please forward a copy to our
office. Should there be any question or additional information
needed, please contact our office at 704-697-7334.

ry Tweed, P.E.

Sincerel

" Printed of Recycled Paper
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 ¢ FAX 704-697-7333
: ,
June 3, 1996 William G. Lapsley, PE.
Gary Tweed, P.E.
John B. Jeter, P.E.
Mr. Bobby Lutfy Philip Ward, LS.A.
Hydrogeologist

Solid Waste Section

N.C. Division of Solid Waste Management
P.0. Box 27687

Raleigh, N.C. 27611-7687

Ref: Additional Hydrogeologic Review (Letter dated May 24, 1996)
Transition Plan
Henderson County Stoney Mountain Road Landfill
Permit # 45-01

Dear Mr. Lutfy:

Reference is made- to your May 24, 1996 letter of the
additional Hydrogeologic Review of the revisions to the Local Area
Study and Water Quality Monitoring Plan of the Transition Plan for
the Henderson County Landfill (Permit # 45-01). The following
response is offered in the order of your review comments:

WATER QUALITY MONITORING PLAN (WOMP)

You stated that you had not received any revised test of the
WOMP addressing you letter os September 26, 1995. The entire
Pransition Plan including the WQMP was revised and resubmitted to
Mr. Greg Eades on November 30, 1995. Reference is also made to our
responses to you dated November 6, 1995 and January 10, -1996.
(copies enclosed). It is apparent that you were not given a copy
of the revised Transition Plan; therefore, enclosed is a copy of
the revised Section 4 Water Quality Monitoring Plan.

FROEHLING & ROBERTSON REPORT OF OCTOBER 25, 1995

We are forwarding a copy of your review comments to F & R
concerning porosity requesting that they make the appropriate
revisions to their October 25, 1996 report. Revisions will be
forwarded to your office upon receipt.

SAMPLING & ANALYSIS PLAN BY PACE LABS

We are forwarding a copy of your review comments to Pace Labs
concerning test methods for the inorganic constituent list.
Revisions will be forwarded to your office upon receipt.

,y
" Printed of Recycled Paper




Mr. Bobby Lutfy
June 3, 1996
Page Two

Should you have any questions or need additional information,
please contact our office. ‘ ’

" Sincer y yours
/

ary T. Tweed, P.E.

cc David Nicholson
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 ¢ FAX 704-697-7333 )
June 3, 1996 ‘ gﬂ?;giggmﬂk
John B. Jeter, PE..
Mr. Ron Waldrup : Philip Ward, LS.A.

Froehling & Roberston, Inc.

549 Sweeten Creek Industrial Park
P.O. Box 2058

Asheville, North Carolina 28802

Ref: Ground Water Monitoring Well Installation Report (10-25-95)
Henderson County Stoney Mountain Road Landfill
Permit #45-01

Dear Mr. Waldrup:

Enclosed is a copy of a May 24, 1996 letter from Mr. Bobby
Lutfey, DEHNR Solid Waste Section, requesting revisions to the F &
R October 25, 1995 report of Monitoring Well Installation and
Hydrologic Evaluations for the Henderson County Stoney Mountain
Road Landfill. A copy of your report is enclosed for reference.
It is requested that you review this information and make revisions

as appropriate. You may wish to discuss the requested revisions
with Mr. Lutfey.

Upon completion of the revisions please forward a copy to our
office. Should there be any question or additional information
needed, please contact our office at 704-697-7334.

Sincerely youcs,

Gary T. Tweed, P.E.

L A
" Printed of Recycled Paper




State of North Carolina
Department of Environment,
Health and Natural Resources
Division of Solid Waste Management

James B. Hunt, Jr., Govermnor
Jonathan B. Howes, Secretary
William L. Meyer, Director

May 24, 1996

Mr. Gary Tweed

William Lapsley & Associates
1635 Asheville Highway
Hendersonville, N.C. 28739

RE: Additional Hydrogeologic Review Of The Transition Plan For The
Henderson County MSW Landfill, Permit # 45-01

Dear Mr. Tweed,

The Solid Waste Section Hydrogeologic Unit has completed a review
of the revisions to the Local Area Study and Water Quality
Monitoring Plan portions to the Transition Plan for the Henderson
County Landfill. Further revisions are still needed for the Water
Quality Monitoring Plan. Please provide responses to the following-
comments:

WATER QUALITY MONITORING PLAN (WQMP)

As of this date the Solid Waste Section has still not received any
revised text for the WOMP. The items raised in my initial review
letter of September 26, 1995 still need to be addressed.

There are a couple of corrections needed to the Froehling &
Robertson Report of October 25, 1995:

The F&R Report apparently estimated effective porosity based
upon the proportion of the volume of voids occupied by water.
For the purposes of hydrogeologic study effective porosity is
the water that is not bound to the soil particles but is free
to move through the soil media. Typically this is measured by
the water that will drain by gravity from a soil sample.
~ Because of the long time periods required to make actual
laboratory measurements, effective porosity values are
generally estimated based on soil analyses. Generally
effective porosity is significantly less than total porosity.
The effective porosity values in the report need to be revised
consistent with this understanding of effective porosity.

P.O. Box 27687, Raleigh, North Carolina 27611-7687 Telephone 919-733-4996 FAX 919-715-3605
An Equal Opportunity Affirmative Action Employer 50% recycied/ 10% post-consumer paper




Mr. Gary Tweed
Henderson Transition Plan
Page 2

Because effective porosity more accurately represents the
water available for movement through the soil media, effective
porosity (rather than total porosity) should be used to
calculate ground-water seepage velocity.

Due to the factors outlined in the previous two points, the
seepage velocities need to be recalculated based upon revised
effective porosity values.

The revised Sampling and Analysis Plan submitted January 10, 1996
with the (12/95 revised) test methodologies prepared by PACE has
several errors in the test methods for the inorganic constituent
list: Antimony, Chromium, Cobalt, Lead, Nickel, Selenium, and
Silver. '

Please provide the corrections and revisions to the Transition Plan
as soon as possible, so the Solid Waste Section can complete our
technical review. If you have any questions regarding this letter,
pleas contact me at (919) 733-0692, extension 258.

Sincerely,

Bobby Lutfy

Hydrogeologist
Solid Waste Section

cc: Greg Eades, Solid Waste Section
David Thompson, Henderson County
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 ¢ FAX 704-697-7333 J
June 12, 1996 : William G. Lapsley, PE.
Gary Tweed, PE.
John B. Jeter, PE.
Mr. Bobby Lutfy Philip Ward, L.S.&.

Hydrogeologist

Solid Waste Section

N.C. Division of Solid Waste Management
P.0. Box 27687

Raleigh, N.C. 27611-7687

Ref: Additional Hydrogeologic Review (Letter dated May 24, 1996)
Transition Plan
Henderson County Stoney Mountain Road Landfill
Permit # 45-01 '

Dear Mr. Lutfy:

Reference is made to your May 24, 1996 letter and our June 3,
1996 response concerning the additional Hydrogeologic Review of the
revisions to the Local Area Study and Water Quality Monitoring Plan
of the Transition Plan for the Henderson County Landfill (Permit #
45-01). Enclosed is the revised portion of the Sampling and
Analysis Plan concerning Test Methodologies which has been prepared
by Pace, Inc. This should be incorporated into your copy of the

Sampling and Analysis Plan for the Henderson County Stoney Mountain
Road Landfill Transition Plan.

Should you have any questions or need additional information,
please contact our office. :

Sincerely yours,

ar . Tweed, P.E.

cc David Nicholson

[ 2
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Solid Waste Landfill Monitoring
Sampling and Analysis Plan
(Revised 5/96)

III. Test Methodologies

Pace Analytical Services, Inc. will utilize only EPA and State approved
methodologies in the analysis of groundwater samples for compliance purposes for
solid waste landfills. We will make every reasonable effort to obtain the lowest
detection limits based on the method required and the nature of the sample matrix.
Analytical problem arising from sample matrix interference’s that can not be
overcome will be fully documented in the analytical report.

A. Appendix I Testing

Where possible, PASI will perform all landfill monitoring for Appendix I
organic constituents by method 8260 as published in the EPA manual Test
Methods for Evaluating Solid Waste, SW846 third edition. When the need for

increased sensitivity is required, 25 mls spargers may be employed in method
8260 or alternate approved methods providing greater sensitivity may be used.
B. Methodolegy & PQLs

Inorganic Constituent List:

Analyte Test Method Expected POL
Antimony SW846, 7041 .004 mg/L
Arsenic SW846, 7060 .005 mg/L
Barium SW846, 6010 .10 mg/L
Beryllium SW846, 7091 .002 mg/L
Cadmium SW846, 7131 .001 mg/L
Chromium SW846, 7191 .005 mg/L
Cobalt SW846, 7201 010 mg/L
Copper SW846, 6010 .010 mg/L
Lead SW846, 7421 .005 mg/L
Nickel SW846, 6010 .050 mg/L
Selenium SW846, 7740 . .005 mg/L
Silver SW846, 7761 .001 mg/L
Thallium SW846, 7841 002 mg/L
Vanadium SW846, 7911 040 mg/L
Zinc SW846, 6010 010 mg/L
Mercury SW846, 7470 .0005 mg/L

Pg. 21 (Rev. 5/96)



Organic Consituent List:

Analyte - Test Method
Acetone SWN346, 8280
Acrylonitrile SW846, 8260
Benzene SN846, 826
Bromochloromethane SW846, 8260
Bromodichloromethane SwW846, 8260
Bromoform SW846, 8260
carbon Disulfide SW846, 8280
Carbon Tetrachloride SW846, 8260
Chlorobenzene SWN346, 8282
Chloroethane SW846, 8259
Chloroform SWe45, 82€5
Chlorodibromomethane SW346, 82083
DBCP SW946, 8260
EDB v SW346, 8260
o-Dichlorobenzerns SwW246, 8287
p-Dichlorobenzenz Swiic, BIZC
t-1,4-Dichloro-2-butene SWa4e6, 8240
1, 1-Dichloroethane SW346, 82¢)
1, 2-Dichloroethane SW546, 82860
1, 1-Dichlorcethene SW346, 8280
c-1,2-Dichloroethene SW846, 8260
t-1,2-<Dichloroethene SW3dse, :
1, 2-Dichloroprcpane SW335,
¢-1,3-Dichloropropene SW3410,
t-1,3-Dichloropropene SWN346,
Ethylbenzene SW3423,
2-Hexanone SW3s4do,
Bromomethane SW346,
Chloromethane SW846,
Dibromomethane SW846,
Methylene Chloride SW84s6,
MEK SW846,
Iodomethane SW246,
MIBK SW246,
Styrene SWz 46,
1,1,1,2-Tetrachloroethane SW34e6,
1,1,2,2-Tetrachloroethare SW2dé,
Tetrachlorcethene SW3ic,
Toluene SWz 416,
1,1,1-Trichloroethane SW346,
1,1,2~-Trichlorocethane SW846,
Trichloroethene SWs46,
CFC-11 SW846,
1,2,3-Trichloropropane SWZ33,
Vinyl Acetarte SW34s9,
Vvianyl Chloride IWiaz,

-te o

Xylene (Total) SW346,
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State of North Carolina
Department of Environment,
Health and Natural Resources

Division of Solid Waste Management

4 @
Pt
el

James B. Hunt, Jr., Governor
Jonathan B. Howes, Secretary D E
William L. Meyer, Director ' -
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July 3, 1996
Mr. Gary Tweed
William G. Lapsley & Associates
Post Office Box 546 .
Hendersonville, North Carolina 28793

RE: Additional Hydrogeologic Review Of The Transition Plan For The
'~ Henderson County MSW Landfill, Permit # 45-01

Dear Mr. Tweed,

The Solid Waste Section Hydrogeologic Unit has completed a review
of the November 1995 and June 1996 revisions to the Water Quality
Monitoring Plan portions to the Transition Plan for the Henderson
County Landfill. A few additional revisions are still needed.
Please provide responses to the following comments:

WATER QUALITY MONITORING PLAN (WQMP)

I apologize that my previous review in May did not include your
November revisions to the WOMP. It is my understanding that the
previously existing monitoring wells (MW-1, MW-2, MW-3, & MW-4) are
no longer included in the routine detection monitoring system. The
current detection monitoring system for the MSWLF includes wells
MW-5, MW-6, MW-7, and MW-8. Monitoring well MW-9 will be used to
monitor the older inactive landfill area and is therefore not
subject to the .1600 rules monitoring requirements.

Further clarification is still needed on the surface water sampling
locations. Based upon the text and Sheet 8, it is my understanding
that the four old surface water monitoring locations are no longer
to be monitored on a routine basis. I have been unable to locate
the new upstream surface water sampling location on Sheet 8. The
proposed downstream monitoring location is off-site. Rather than
an off-site location, a downstream location for the main creek
draining the middle of the site needs to be established where it
leaves the facility boundary. Re-establishing the surface water
monitoring location near well MW-1 would seem appropriate. This
location needs to be sampled at the same time (semi-annually) and
for the same parameters as the ground-water samples.

: Y LA
P.O. Box 27687, e FAX 919-715-3605
-y

Raleigh, North Carolina 27611-7687 An Equal Opportunity Affimative Action Employer

Voice 919-733-4996 mu“ Reuse Recycle 50% recycled/10% post-consumer paper




Mr. Gary Tweed
Henderson Transition Plan
Page 2

The certification of the monitoring system by a Licensed Geologist
has not been signed or sealed.

We are awaiting the revisions from Froehling & Robertson regarding
porosity and effective porosity.

The June 12 revisions to the Sampling and Analysis Plan from PACE
are now consistent with the rules and policies of the Solid Waste
Section.

Additional review of the Sampling Reports will not be done as part
of the Transition Plan review. Sampling reports are subject to the
review of our Groundwater Compliance Unit.

Please provide the corrections and revisions to the Transition Plan
as soon as possible, so the Solid Waste Section can complete our
technical review. If you have any questions regarding this letter,
please contact me at (919) 733-0692, extension 258.

Sincerely,

Boly Lty

Bobby Lutfy
Hydrogeologist
Solid Waste Section

cc: Greg Eades, So0lid Waste Section
David Thompson, Henderson County
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William G. Lapsley & Associates, P.A.
Consulting Engineers and Land Planners
1635 Asheville Highway
Post Office Box 546
Hendersonville, North Carolina 28793
704-697-7334 * FAX 704-697-7333 y
William G. Lapsley, PE.

September 24, 1996 . | Garym ‘P!.’;f"-

John B. Jeter, PE.

Mr. Bobby Lutfy Philip Ward, L.S.A.

Hydrogeologist

Solid Waste Section

N.C. Division of Solid Waste Management
P.O. Box 27687

Raléigh, N.C. 27611-7687

Ref: Additional Hydrogeologic Review (Letter dated July 3, 1996)
Transition Plan
Henderson County Stoney Mountain Road Landfill
Permit # 45-01

Dear Mr. Lutfy:

Reference is made to your July 3, 1996 letter concerning the
additional Hydrogeologic Review of the revisions to the Water
Quality Monitoring Plan of the Transition Plan for the Henderson
County Landfill (Permit # 45-01). Drawing No. 8 of the surface
water monitoring locations have been revised to show retaining the
existing upgradient location and relocation of the downgradient
gurface water sampling location to the main stream just prior to
leaving the site. Page 9 of the text of the Water Quality
Monitoring Plan (Section 4 of the Transition Plan) has also been
revised to show semi-annual sampling. Two copies of each of these
revisions are enclosed for insertion into your copies of the
Transition Plan.

Froehling & Robertson have provided the enclosed response
regarding porosity and effective porosity along with the
certification of the monitoring system by a Licensed Geologist.
These documents should also be incorporated into the Transition
Plan at the end of Section 4. :

We hope this provides the additional information you

requested. Should you have any questions or need additional
information, please contact our office.

Sincergly yo
Gaié T. Tweed, P.E.

L 4
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Section 4.2 Surface Water Monitoring System

The County has in place monitoring of surface waters on
the landfill property at four locations near the four existing
ground water monitoring wells. Sampling results have not
indicated any significant leveis of contamination. Iron and
manganese have been detected at all locations and, as with
ground water monitoring results, have been attributed to
natural background conditions. With the degree of sampling
required for the 'ground Qater monitoring program, it is
planned to reduce the stream sampling locations to one
upgradient and one down gradient site. Sampling of the
surface water streams will be conducted at the same semi-
annual frequency as the ground water wells. Upon detection

of any significant levels of contamination in the ground water

wells that requires assessment monitoring of Appendix II
constituents, then it is planned to sample the two surface

water streams as well for Appendix II. Should there be no

‘- R N N S aE am e an T Ay e
-

contamination detected, then the surface water streams will

ll return to semi-annual detection monitoring. The two planned
h surface water stream samplihg locations are shown on drawing
'I No. 8.

l REVISED 11-24-96

' SECTION 4 WATER QUALITY MONITORING PLAN 9
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éection 4.2 Surface Water Monitoring System

The County has in place monitoring of surface waters on
the landfill property at four locations near the four existing
ground water monitoring wells. Sampling results have not
indicated any significant levels of contamination. Iron and
manganese have been detected at all locations and, as with
ground water monitoring results, have been attributed to
natural background conditions. With the degree of sampling
required for the ground Qater monitoring program, it is
planned to reduce the stream sampling locations to one
upgradient and one down gradient site. Sampling of the
surface water streams will be conducted at the same semi-
annual frequency as the ground water wells. Upon detection
of any significant levels of contamination in the ground water
wells that requires assessment monitoring of Appendix II
constituents, then it is planned to sample the two surface
water streams as well for Appendix II. Should there be no
contamination detected, then the surface water streams will

return to semi-annual detection monitoring. The two planned

surface water stream sampling locations are shown on drawing

No. 8.

REVISED 11-24-96

SECTION 4 WATER QUALITY MONITORING PLAN 9




SINCE

FROEHLING & ROBERTSON, INC.
GEOTECHNICAL « ENVIRONMENTAL ¢ MATERIALS
ENGINEERS « LABORATORIES
‘‘OVER ONE HUNDRED YEARS OF SERVICE’’

$0

1881 P.O. Box 2058 Asheville, NC 28802
(704) 274-0742 Fax (704) 274-8917

September 30, 1996

Mr. Gary T. Tweed, P.E.

William G. Lapsley & Associates, P.A.
1635 Asheville Highway ‘

P.O. Box 546

Hendersonville, NC 28793

Re: 1) Professional Geologist Certification for Water Monitor Network
2) Groundwater Hydraulics Revision for F&R Report of 10/25/95
Henderson County Stoney Mountain Road Landfill. Permit #45-01
Henderson County, North Carolina

Dear Mr. Tweed:

Froehling & Robertson, Inc. appreciates the opportunity to assist Lapsley & Associates
with the referenced information. We have conducted a review of the monitoring
information, including monitor well locations, screened intervals, total depths and
chemical analytical data. Based on the review, please find an attached Water Quality
Monitoring Plan Certification for the Stoney Mountain Road Landfill. A revision of
hydraulic information has also been conducted based on new calculations of gradient and
new estimation of

Water Quality Monitoring Network Certification

The overall layout of wells and surface water monitoring points appears to be adequate
for providing detection of potential impact from the landfill. In fact, the detection to date
of organic compound impact at several locations implies that the network is performing
its designed function. The proposed additional monitor wells (MW-10 and MW-11) will
only strengthen the monitoring network's capacity for impact detection. We concur with
the design in placing the additional wells and recommend their installation, and we agree
that proposed changes in surface water monitoring points will adequately monitor surface
waters near the facility. The continued collection and analysis of water samples according
to industry standard protocol and State of North Carolina regulations is requisite for
proper monitoring by Henderson County.

HEADQUARTERS: 3015 DUMBARTON ROAD * BOX 27524 « RICHMOND, VA 23261-7524
TELEPHONE (804) 264-2701 » FAX (804) 264-1202
BRANCHES: ASHEVILLE, NC * BALTIMORE, MD ¢ CHARLOTTE, NC « CHESAPEAKE, VA
CROZET, VA ¢ FAYETTEVILLE, NC * FREDERICKSBURG, VA
l GREENVILLE, SC ¢ RALEIGH, NC * ROANOKE, VA » STERLING, VA



SINCE

Lapsley & Associates

Monitoring System Information

Henderson Co. Stoney Mtn. Landfill

September 30, 1996, Page 3 i

We expect that the actual gradients in certain areas would vary higher and lower than the
averages, with an expected range from approximately 0.040 to perhaps 0.17. The
generalized gradient evaluation suggests that an overall gradient of 0.090 can be used in
evaluating average flow velocity at the site.

~ Groundwater Flow

Seepage velocity (shallow groundwater flow) is fluid movement through a porous media,
and the use of effective porosity changes the general Darcy flow velocity equation
(Velocity = hydraulic conductivity X gradient) to account for pore movement. The
following equation illustrates the method used to obtain estimated seepage velocities:

where
Vs = Seepage velocity
K = Hydraulic conductivity (derived from slug tests)
i = Hydraulic gradient
n. = effective porosity

Other terms are used in the seepage velocity equation if the viscosity and density of the
fluid are sufficiently different from ordinary water. Only severe dissolved impact or free
liquid contaminants would have different enough viscosity or density to warrant inclusion

of the terms, and none of the wells at the Henderson County facility appear to have
enough impact for use of the terms.

Table 1 indicates the revised groundwater hydraulic values for the active wells at the
landfill as well as an estimatio_n of average hydraulic values.

Table 1. Revised Groundwater Hydraulic Values
Henderson County Stoney Mountain Landfill

Location Seepage Estimated Hydraulic Hydraulic Effective

Velocity Annual Flow Conductivity Gradient Porosity
MW-5 0.37 ft/day 140 ft 0.62 ft/day 0.090* 0.15
MW-6 0.21 ft/day 77 ft 0.43 ft/day 0.075 0.15
MW-7 0.13 ft/day 47 fi 0.25 ft/day 0.075 0.15
MW-8 0.19 fr/day 69 ft 0.34 ft/day 0.086 0.15
MW-9 0.14 fi/day S5ift 0.15 ft/day 0.14 0.135
Average 0.21 ft/day 77 fi 0.36 fr/day 0.090* 0.15

* Estimated for the entire site




SINCE

Lapsley & Associates
Monitoring System Information
Henderson Co. Stoney Mtn. Landfill

September 30, 1996. Page 2

1881

Hvdraulic Discussion

Effective Porosity :

The Solid Waste Section of the North Carolina Department of Environment, Health and
Natural Resources recommended a revision to the effective porosity numbers in our
Report of Monitor Well Installation and Hydrologic Evaluations (10/25/95). A review of
effective porosity information and other hydraulic data suggests a revision of hydraulic
information should be performed. Effective porosity is a measure of the pores in an
aquifer through which relatively free flow of groundwater can occur. Interconnectedness
and tortuosity of pore pathways and water/aquifer media electrochemistry are several
factors that influence effective porosity. Our experience indicates typical numbers for
effective porosity are in the range of 0.5 to 0.25. We recommend using a value of 0.15 for
effective porosity at the site, and we concur that the effective porosity value may be
roughly equivalent to the amount of water that would drain by gravity from a sample of
the soil.

Hydraulic Gradient

The hydraulic gradients used in our report of October 10, 1995, should also be revised to
indicate values roughly based on overall gradients between the upgradient and
downgradient locations. Precise information on exact direction and gradient would be
required to define localized hydraulic conditions caused geologic structures and by small
streams that cross the site. A topographic analysis allows estimation that flow is at a
moderate to high gradient and generally flows on a south to south-southwest trend with
localized influence around the relatively large stream branch that cuts to the east-
northeast through the center of the site. Groundwater flow toward the branch is likely to
be prevalent along the segment of the branch that has dry-weather flow, with effects of
the branch on groundwater flow lessening in upland parts of its valley along the northeast
boundary of the site. Stream branches that have been in-filled during landfill operations in
the west and west-central parts of the site may also exhibit some continued influence on
groundwater flow.

Regardless of localized effects, shallow groundwater gradient between upgradient and
downgradient wells can be used to assess average hydraulic gradients. Head differences
range from approximately 140 vertical feet between MW-5 and MW-6/MW-7 over 1800
to 1900 feet of horizontal distance (approximate gradient of 0.075) to approximately 150
vertical feet and 1100 feet of horizontal distance between MW-4 and MW-9 (approximate
gradient of 0.14; although flow paths obviously would not directly connect the wells). A
gradient between MW-8 and MW-5 was calculated at 0.086 from a vertical difference of
approximately 120 feet over 1400 feet of horizontal distance. After installation of
proposed MW-10 and MW-11, a more accurate estimation of gradients and flow could be
performed by producing a groundwater elevation, contour and flow map, if needed.




SINCE

Lapsley & Associates
Monitoring System Information
Henderson Co. Stoney Mtn. Landfill

September 30, 1996, Page 4 i

The calculated gradients of 0.075, 0.86 and 0.14 are combined with hydraulic
conductivity values for MW-6/MW-7, MW8, and MW-9, respectively. The estimated site
average gradient (0.090) is also combined with the hydraulic conductivity for MW-5 and
the average hydraulic conductivity derived from monitor wells MW-5 through MW-9.
The seepage velocity was also used to estimate annual flow. Chemical dispersion effects
and flow retardation effects, due to contaminant sorption with aquifer materials, tend to
cancel one another so that the estimated annual flow is a baseline indicator for migration
potential of groundwater impact.
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I, David A. Hunter, as a Licensed Geologist in the State of North
Carolina, having been authorized to review the Water Quality Monitoring

Plan for the Henderson County Stoney Mountain Road Sanitary Landfill,

hereby certify, to the best of my ability, that the Water Quality
Monitoring Plan, if implemented by Henderson County, should be effective
in providing early detection of potential releases of regulated
substances in - the uppermost aquifer. The Licensed Geologist
certification is part of the correspondence dated September 30, 1996

between F&R and Lapsley & Associates.

Signature ,/,///Zﬁﬁration No. // 7/

Date /70/6' &
7. 7

LT L
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I, David A. Hunter, as a Licensed Geologist in the State of North
Carolina, having been authorized to review the Water Quali'ty Monitoring

Plan for the Henderson County Stoney Mountain Road Sanitary Landfill,

hereby certify, to the best of mybability, that the Water Quality
Monitoring Plan, if implemented by Henderson County, should be effective
in providing early detection of potential releases of regulated
substances in the uppermost aguifer. The Licensed Geologist
certification is part of the correspondence dated September 30, 1996

between F&R and Lapsley & Associates.

Signature . Registration No. // 7/
Date 2/?9//6' g
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| Appendix E
Closure Certification Letter for MSW Landfill




% consulting
i engineering

construction
operations

Camp Dresser & McKee

5400 Glenwood Avenue. Suite 300
Raleigh, North Carolina 27612
Tel: 919 787-5620 Fax: 919 781-5730

June 19, 1998

Mr. Timothy Jewett

Solid Waste Section

North Carolina Department of Environment
and Natural Resources

585 Waughtown Street

Winston-Salem, North Carolina 27107

~ Subject: CQA Report - Partial Closure of the

Henderson County Sanitary Landfill

Dear Mr. Jewett:

On behalf of Henderson County, North Carolina, Camp Dresser & McKee (CDM) is
providing closure certification and Construction Quality Assurance (CQA) documentation
for the 1.9z acre top portion of the Henderson County Sanitary Landfill. This area has been
closed in general accordance with Rule 15A NCAC 13B.1627(c) and the Revised Henderson
County Transition Plan dated September, 1996.

According to Henderson County estimates, approximately 11 acres of the landfill are
classified as Category 3 landfill. This closure certification and CQA report addresses the -
1.9+ acre portion delineated as CLAY CAP on the attached Site Plan in Appendix E. The
remaining 9.1+ acre sideslope area closure will be addressed under separate cover.

The final cover system consists of a minimum 12-inch thick intermediate cover layer over
waste, followed by an 18-inch thick, 1 x 10° cm/sec. (maximum) permeability clay cap
overlain with a minimum 6-inch thick erosion layer capable of supporting vegetative
growth. The final cover system was constructed by Henderson County personnel. CDM
provided general engineering guidance, on site representation, and geotechnical testing
services during construction.

Based on the field observations, laboratory test results, and field moisture-density values
referenced in this report, CDM certifies that, to the best of our knowledge, the 1.9+ acre
CLAY CAP area delineated on the Site Plan meets all applicable State regulations regarding
final closure of a Category 3 landfill. ‘

o:\reports\hendersa\cqa\jewettlet




!
*l CDM Camp Dresser & McKee

m Mr. Timothy Jewett
June 19, 1998
' Page 2
. If you have any questions please do not hesitate to contact me.
Very truly yours,
' CAMP DRESSER & McKEE :
] W Wi K T Lo s’ AL
William K. Taylor Wendell W. Parker, Ph.D., P.E
’ "'lll;c t‘yc;m““\
I G —/7 —FF
. o:\reports\hendersn\cqa\jewett.let




Appendix F
Construction and Demolition Debris
Landfill Drawings
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